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ISSUED WEEKLY 


ELECTRICITY THE SAFEST OF ALL POWERS. 

An able analysis of industrial accidents by Dr. Josiab 
Strong under the caption “Our Industrial Juggernaut” appeared 
No 


one can read this article thoughtfully without being impressed 


in the mid-November issue of the North American Review. 


with the need of an awakening of American industries on the 
subject of accident prevention, and we earnestly hope that 
active measures will be taken to reduce the serious economic 
waste and suffering which careless methods of production invite. 
At the same time we can not help pointing out that Dr. Strong 
is greatly mistaken when he includes the increasing use of elec- 
tricity in machine driving as a contributory cause of more and 
more industrial accidents. 

The electric motor in itself is one of the safest pieces of 
machinery in the world. It is compact, can be placed in the 
most inconspicuous and convenient locations, may be made 
both moisture and fool-proof, will stand tremendous overloads 
without breaking down, can not explode and in certain types 
will run in water, dust, mud, chemical fumes and extreme heat 
or cold. If anything like decent engineering is used in adapt- 
ing it to the work in hand it will operate for long periods with 
little or no attention, and without overheating. 

The electrically driven machine is the safest of all, provided 
the machine is individually operated, and even if it be beli 
driven the hazard is no greater than with any other method. 
In fact it is less, for even with group driving, machines can be 
shut down when not in service, and there is less obstruction to 
And finally, 


the electric wire is safer than the steam pipe with its explosive 


light and air than with belts and shafting entire. 


powers, the gas pipe with its inflammable contents, or the cum- 
pressed-air main with its heavy pressures and possibilities of 
rupture. Of course, high-potential circuits are dangerous if 
not properly installed and maintained, but the point is thai 
there is an intrinsic accident hazard about other means of power 
In the largest field 


of electric motive-power application—the electrified steam rail- 


supply that is quite foreign to electricity. 


road—we believe operating experience will prove that the electric 
locomotive is far and beyond safer than the smoke-emitting steam 
locomotive of the present; and in the smallest field of electric 
power—the operation of toy motors for children’s play—there 
is no question about the greater safety of the electric machine 
in comparison with gas or alcohol toy engines. We believe that 
it can be demonstrated in every case that the use of electricity 
increases the operating safety of the industry which adopts it, 
and that any industry employing electric power in contradis- 


tinction to older methods will have fewer accidents as a result. 
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A PROPOSED METHOD OF WIRELESS TELEPHONY. 

The success attained in transmitting telegraphic signals 
without employing connecting wires naturally led a number of 
inventors to seek for a similar means of transmitting spoken 
words. Various attempts have been made to do this, the most 
noteworthy being that of E. Ruhmer, whose system of optical 
This 


system consists simply in imposing upon the current of an elec- 


telephony is well known and has been widely exhibited. 


trie are variations produced by the voice in a telephone trans- 
mitter. These variations in the current of the are produce 
corresponding variations in its luminous intensity, and a beam 
of light reflected from the are is caught by another reflector 
and thence thrown upon a receiving device sensitive to light. 
This device is a selenium cell whose resistance is varied by the 
variations in the light falling upon it, and these resistance 
variations are utilized to reproduce in a telephone receiver the 
Naturally, 


such a system of transmitting speech can not have a great range. 


words spoken at the other end of the beam of light. 


The two points in communication must be in view of each 
other, but the system has been employed, with more or less 
success, for carrying on conversations over some miles. 

To increase the distance of transmission requires the em- 
ployment of some other means of conveying the variations 
caused by the voice. One naturally would endeavor to apply 
to this purpose some of the methods devised and found successful 
for radiotelegraphy, but there is this fundamental difference be- 
tween transmitting simple signals and transmitting speech: in 
the former case it is only necessary to know whether the signal 
is made or not, while in the second case not only must the 
signal be caught, but its value must also be determined. In 
transmitting speech we must not only vary the intensity of the 
vibrations, but we must vary their frequency. In other words, 
as the chemist would say, we must find a quantitative as well as 
a qualitative method; while radiotelegraphy is simply qualita- 
tive. 

For such a purpose any of the ordinary means of setting up 
electric waves are inapplicable because they are not of a constant 
and predetermined pitch and there is no means of imposing upon 
them variations produced by the voice, which may at the receiv- 
ing station be sorted out from the more or less irregular carry- 
ing waves. If, however, arguing from Ruhmer’s success with a 
beam of light, one can produce electric waves of constant pitch 
and intensity, it might be found possible to impose upon these 
waves variations representing speech. But to do this success- 
fully the frequency of the waves should be high, so high in fact 
that one complete period of the highest note of the voice corre- 
If this be not 
the case there is then little hope of being able to sort out the 


sponds to a comparatively long train of waves. 


variations at the receiving station, and thus reproduce the orig- 
inal message. 

A method offering some possibilities of accomplishing the 
same result is that devised by Valdemar Poulsen for use in 
radiotelegraphy, which was described in the issue of the ELxEc- 
TricaL Revirw for December 8. Ruhmer, it seems, was quick 
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to see the possibilities of Poulsen’s device, and has already made 
some preliminary experiments by means of this high-frequency 
oscillating arc to determine its suitability for transmitting 
speech. An investigation with a cathode tube oscillograph 
showed that variations could be imposed upon the waves by 
means of a telephone circuit interlinked with the arc circuit ; 
but the frequency of the waves was so high that it was impossible 
to determine whether the variation produced was simply one 
of intensity or also one of frequency. A few experiments made 
to transmit speech in this way seem to have been somewhat siic- 
cessful, although, of course, with laboratory apparatus the dis- 
tances were short. One hundred feet was the longest reported. 
However, Ruhmer is confident that he already has apparatus 
which will enable him to cover several miles. 

A system of wireless telephony would doubtless find some 
important applications. It would be particularly useful on ships 
for communicating with a near-by shore, as well as to establish 
communication with other points not easily reached by means 
of a cable. But a general use of any such system seems at 
present utterly impracticable. Nor can one expect to com- 
municate over distances at all comparable with those covered 
by radiotelegraphy, for, in the first place, the message trans- 
mitted is represented not by the energy of the waves, but by 
their variations; and, in the second place, these variations can 
not themselves represent a great variation of energy because 


of the method by which they are produced. Nevertheless, the 


system would probably prove to be invaluable for some locations. 





A NOTEWORTHY PAPER. 

At the recent meeting of the American Society of Mechanical 
Engineers, held in New York city, December 4 to 7, a number 
of valuable papers were presented, though none of them ap- 
peals particularly to electrical engineers. ‘Two papers dealing 


with gas-engine practice have some interest, and abstracts olf 
these will be given in the ELECTRICAL REVIEW. 

There was, however, a notable contribution to engineering 
President Fred W. Taylor 
presented, in lieu of a presidential address of general nature, 
a study entitled “The Art of Cutting Metals.” 


250 pages of text and twenty-four large folding sheets of 


knowledge made at this meeting. 


This paper /ias 
diagrams and tables. It represents the results of an investiya- 
tion started by Mr. Taylor and his associates twenty-six years 
ago, and is probably the most important contribution to’ the art 
that has been made for many years. But this paper represents 
more than a mere contribution to the knowledge of cutting 
metals, for it is in effect a giving to the public of a great mass 
of invaluable information obtained after years of patient study 
and by the expenditure of nearly a quarter of a million of 
dollars, information which up to the present time has been 
rightly considered the property of those acquiring it. Such a 
contribution will help mightily in advancing the art with which 
it deals. Would that others who have such knowledge dealing 
with their own particular work could see their way to such a 
noble and inspiring use of it. 
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ELECTROLYTIC RESISTANCES. 

In the issue of the ELectricaL Review for October 13, in 
calling attention to certain phases of the use of liquid resistance 
in alternating-current circuits, it was pointed out that the 
electrolytic reaction, with an apparent capacity effect, introduces 
a phase displacement between current and electromotive force 
which in some cases might be detrimental. The well-known 
Kohlrausch method of measuring electrolyte resistance makes 
use of alternating currents in order to avoid errors which would 
be introduced by polarization, but it takes no account of this 
capacity effect. It was suggested that while it did not seem 
likely that much error was introduced by this neglect, still the 
subject was one worthy of examination. 

In an article contributed to the Hlectrician (London) for 
November 1 by Dr. C. V. Drysdale, some tests are given bearing, 
in a way, upon this question. An abstract of this article will 
be found on another page of this issue. It does not give data 
vhich can be applied directly to determining the actual error 
due to the Kohlrausch method, since no measurements were 
made with similar apparatus. It is customary in the latter work 
to use platinum electrodes, as they take no part in the elec- 
trolytic reactions. All the electrodes employed by Dr. Drysdale 
Nevertheless, his results indicate that the error due 
For 


example, it was shown that with lead plates in dilute sulphuric 


inay do so. 
io this effect is negligible in the Kohlrausch method. 
acid the angle of lag was only a few degrees. The maximum 
angle observed was a little over five, which would correspond 
to an error of less than one-half per cent, if it be assumed that 
Ohm’s law apply directly. It would, however, be interesting to 
have the effects observed under the-actual conditions employed 
in determining electrolytic resistance, particularly since one 
frequently finds tables of such measurements having four or five 
significant figures. 

There is another phase of this capacity effect of electrolytic 
resistance pointed out by Dr. Drysdale. While measurements 
of the power output when running an alternator on such load 
may be sufficiently accurate, there is a possibility that the lead- 
ing component of the current may modify the regulation char- 
acteristic of the alternator, changing it from what it would be 
on purely non-inductive load. For instance, a lag of eight 
degrees will cause an error in the power-factor of less than one 
per cent, but at this time the sine of the angle of lead is nearly 
0.14—that is to say, the reactive component of the current is 
nearly fourteen per cent of the whole, a value sufficient to affect 
the regulation characteristic considerably. Although it is not 
likely, according to Dr. Drysdale’s results, that an angle of lag 
of eight degrees will be met in any ordinary electrolytic resist- 
ance, since such values were obtained only when using aluminum 
for the electrodes, angles of lead of two, three and even five 
degrees were observed when using lead in various solutions. 
These would correspond to inductance factors of from three to 
nine per cent. Iron, however, shows considerably less capacity 
effect. In no case was the angle of lead as great as one degree, 
so that the inductance factor was probably little more than one 


per cent. 
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Such small angles are very difficult to measure with ordinary 
instruments; in fact, it is only by special methods that results 
of any degree of accuracy can be obtained. But even though 
ordinary methods of measurement are not accurate for measur- 
ing quantities such as these, it does not follow that the quan- 
tities themselves may not be large enough to introduce consider- 
able error in other measurements. 





SIMPLE DIAGRAMS. 

No method of treatment has done more to assist the student 
of science and technics than the use of diagrams. These present 
to the eye a picture, in conventional form, of the apparatus or 
the performance that is being studied. They are in effect what 
a theory is to the investigator working over some incompletely 
understood phenomena. 

But to be the most useful a diagram should always be the 
least complex. It should be as simple as it is possible to make 
it and contain not an unnecessary line or letter. This necessity 
is well recognized in the use of diagrams for representing 
physical forces and quantities, and no effort is spared to reduce 
them to the plainest form possible. But when the method is 
used to represent a system, such, for example, as the wiring of 
a building, this feature is frequently neglected. The wires are 
drawn apparently just as the draughtsman happens to think of 
them, and little regard is paid to their relative positions. The 
finished diagram seems to be rather a neat copy of the draughts- 
man’s first sketch than a finished drawing embodying the 
results of the sketch, but with the lines arranged so as to 
present the clearest possible picture. And even in simpler 
diagrams the patience of the reader is abused, and little or no 
thought is paid to proper construction. In such cases much 
of the value of the diagram is lost, and a drawing that should of 
all things be simple is made unnecessarily complex. 

These few words are inspired by the diagrams in an interest- 
ing little article appearing in an esteemed contemporary, which, 
while they offend, are rather typical of what one frequently sees. 
One of these diagrams represents the wiring for a motor starting 
box. One of the armature leads circumnavigates more than 
three sides of the box and crosses other wires four times, when 
it could be carried directly to the armature without a single 
crossing. In another diagram the shunt-field lead, like the 
king of France, crosses the armature lead at the top of the 
figure apparently merely for the sake of recrossing it again at 
the bottom. True, it is not a serious matter, but if a diagram 
is worth drawing at all it is worth drawing properly; and if the 
object be not to assist the student as much as possible it might 


as well be omitted. 





The adoption of the name “radio-telegraphy,” by the inter- 
national wireless telegraph conference, will, no doubt, lead 
to some hybrid term for designating messages transmitted in 
this way. The expression “radio-telegram” is certainly clumsy, 
and some such term as “radiograph” will, no doubt, be sug- 
gested, although this is not only etymologically incorrect, but 
offensive to the ear. Here is a need for a new word and an 


opportunity for the services of an expert word-maker. 
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TRANSFORMATION OF ELECTRIC 
POWER INTO LIGHT.' 


BY CHARLES PROTEUS STEINMETZ. 
(Concluded.) 

Conduction through vapors can be of 
two distinctly different characters: spark 
or Geissler tube conduction and arc con- 
duction. Vapors or gases can be divided 
into two classes: conducting vapors and 
non-conducting vapors. ‘The conducting 
vapors are all of very high resistance. 
Hydrogen or air may be called a conduct- 
ing gas, because a current can be passed 
through it, especially at a moderately high 
vacuum, as in the Geissler tube, which is 
nothing more than a tube containing the 
gas used as a conductor, at a few milli- 
At this pressure, air 
becomes a fairly good conductor, but the 
resistance is very high compared with the 
resistance of conducting solids or liquid. 


metres’ pressure. 


The passage of current through the con- 
ducting gas of the Geissler tube produces 
light, by some form of luminescence. 
The mechanism of this light production 
does not seem to be known, but the light 
seems to be somewhat of the character 
of a by-product. The Geissler tube is 
extremely efficient when operated with an 
alternating current of very high frequency. 
With decrease of frequency, its efficiency 
decreases and heat is produced; that is, 
the frequency of radiation from the Geiss- 
ler tube seems to vary with the frequency 
of the impressed alternating electromotive 
force, and have its intensity maximum 
near the visible range only at very high 
The production of 
light in the Geissler tube therefore seems 
to be connected in some way with the 
change of electric stress. It is not de- 
pendent on it, because even with a steady 
current the Geissler tube gives light, but 
its efficiency of light production vastly 
increases and the energy is converted more 
into light and less into heat, with in- 
Herein seems to lie 
the great difficulty in this method of pro- 
ducing light by using conducting gases 


frequency currents. 


creasing frequency. 
g | 4 


at low pressure. 

Considerable work has been done in this 
direction by able investigators, and with 
some success. The Geissler tube gives 
a very nice light; and by using a suitable 
gas it can be made to give any color, only 
the intrinsic brilliancy is very low. Very 
large tube surfaces must therefore be used 
for illumination, of a magnitude prob- 
ably a hundred times as large as with 
the mercury are, which latter is already 


1A paper presented at the two hundred and four- 
teenth meeting of the American Institute of Electrical 
ee New York, November 23. Slightly con- 
densed. 
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recognized as a luminous source of low 
intrinsic brilliancy. In the last 
even with a frequency of sixty cycles, 
good efficiencies seem to have been reached. 
I do not believe it possible, however, to 
approach the magnitude of efficiency as 
given by the mercury, calcium or titanium 
spectrum. 

In the Geissler tube the current is car- 
tied by the gas or vapor which fills the 
space between the electrodes. The con- 
duction is disruptive in character, or a 
spark discharge; that is, a minimum volt- 
age is required. Below this voltage, no 
conduction takes place; above it the cur- 
rent passes, with the appearance of lu- 
minescence, and if the voltage falls below 
the minimum value required to start con- 
duction, the current again ceases. The 
material of the electrodes has no direct 
effect, but the spectrum is that of the gas 
between the electrodes. The character 
of the current also seems to have no di- 
rect effect; alternating current passes at 
about the same voltage as direct current. 

An entirely different set of phenomena 
is met in are conduction. The electric 
That is, 
the current is carried across the gap be- 
tween the electrodes by a vapor-bridge, 
produced by the current from the material 
of the negative electrode and maintained 
by the current as a high-velocity vapor- 
stream issuing from the negative toward 
the positive, and more or less surrounding 
jhe positive terminal. The spectrum of 
the arc, therefore, is that of the negative 
terminal, but independent of the gas or 
vapor filling the space around it, or of the 
material of the positive terminal, except 
indirectly by the effect of heat, etc. 

The continuous production of the vapor- 
stream requires power in raising the nega- 
tive material to the boiling point, evapo- 
rating it, and producing its rectilinear 
velocity. -This power must be supplied 
by the electric circuit, as the potential 
drop at the are terminals, independent of 
the length of the are, and of the current— 
if the volume of the vapor-stream is as- 
sumed as proportional to the current, 
which seems to be the case. This poten- 
tial, drop, é), may be called the counter- 
electromotive force of the arc. 

The temperature of the arc-stream, at 
constant pressure in the surrounding space, 
must be constant, that of the boiling point 
of the material of the negative terminal. 
The power radiated per unit surface may, 
therefore, be also assumed as constant, 
and the total power radiated, and there- 
fore the power consumed in the arc- 
stream, as proportional to its surface; that 


years, 


are makes its own conductor. 
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is, to the product of length by diameter. 
Since the section of the arc-stream can 
be assumed as proportional to the current, 
it follows that the voltage consumed by 
the are-stream is inversely proportional 
to the square root of the current, and 
approximately proportional to the arc- 
length, or, when allowing for the abstrac- 
tion of energy from the arc-stream by the 
terminals, proportional to the arc-length 
plus a small constant quantity. 

This gives the theoretical voli-ampere 
equation of the are: 


A 
ve 
Giving the are-length 1 in inches, nu- 
merical values of this equation are: 
Carbon Arc— 


e=&m+ 


130 (1 + 0.33) 
a 


@& = 36 + 


Magnetite Arc— 
123 (1 + 0.05) 
; 





é@ = 30+ 


With zine or cadmium the counter- 
electromotive force of the arc is: 
€) = 16 volts: with mercury, e, = 13 volts. 

These equations obviously apply to the 
are at constant pressure, as an arc in air, 
in which the arc-section varies with the 
current. For an arc of constant section, 
in which therefore the pressure and ihe 
temperature vary with the current, as 
the mercury are in a vacuum, by similar 
considerations an approximate  volt-am- 
pere characteristic is found. This is for 
the mercury arc: 


e=13+4+ . 


1.68 d — 0.066 1 — 


1.3 @ 
| 


with non-volatile positive terminal, and: 


1 

e=13+4+ es 
a 

16880184 — a 





with mercury anode,* 
where: 1 = arc-length, 
d = arc-diameter, in inches. 

From the character of are conduction—- 
that the current makes its own conductor 
—it follows that the arc must be started; 
that is, the vapor-bridge which carries the 
current must first be produced by the ex- 
penditure of energy before the current can 
flow. It also follows that the are is 4 
direct-current phenomenon, and in general 
can not exist with an alternating current. 
With an alternating electromotive force 
at. the end of the ‘half-wave, the curren! 


1 The effect of the anode material on the are charac 
teristic isindirect. In the case of the mercur, anode 
the heat produced at the anode causes evaporation, an 
increases the vapor pressure above that existing with 4 
graphite or iron anode. 
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dies out and therefore also the vapor- 
stream; and the next half-wave, to pass 
in opposite direction, requires a vapor- 
stream moving in the opposite direction. 
This does not exist, and the current does 
not pass; but the are dies out at the end 
of the half-wave, except if the supply 
voltage is sufficiently high to jump a 
spark across the terminals at every half- 
wave, through the residual vapor left by 
ihe preceding half-wave. An alternating 
arc, therefore, must be at every half-wave 
in the condition for starting by a spark. 
Stroboscopie photographs with metal arcs 
show this phenomenon: a sharply defined 
statie spark at every half-wave, gradually 
spreading out to the more diffuse arc- 
flame and then dying out at the end of the 
half-wave, to start again by a spark at 
the next half-wave. 

The voltage required to maintain the 
vapor-stream, that is, the voltage con- 
sumed by a direct-current arc, as dis- 
cussed above, increases with increase of 
the arc-temperature; that is, increase of 
the boiling point of the terminal material. 
It is lowest for the mercury arc, highest 
for the carbon arc. For a one-half-inch 
are it is shown approximately by Curve I 
in Fig. 2, with the temperature as ab- 
scissas. The voltage required to jump 
a spark across the gap between terminals, 
shown roughly by Curve II in Fig. 2,* 
decreases with increasing temperature, as 
is well known, and intersects Curve I at 
some temperature, A, probably somewhere 
between 2,500 degrees and 3,000 degrees 
centigrade. Above this temperature, the 
spark-voltage is below the arc-voltage, and 
a voltage sufficiently high to maintain an 
are is therefore sufficiently high to start 
it again at each half-wave of alternating 
electromotive force. That is, materials 
as are terminals, which have a boiling 
point above the temperature of inter- 
section A of Fig. 2, 
steady alternating-current are at about 


maintain a 


the same voltage as a_ direct-current 


materials with a _ lower 
boiling point than A require a higher 
voltage, usually very many times higher, 
to maintain an alternating, than a direct- 
current are. It must be considered, how- 
ever, that the temperature of the boiling 
point, while being the foremost factor, 
is not the only factor in determining the 
position of a material on Curves I and 
Il, Fig. 2. Individual characteristics 
somewhat modify the position. 

Where, therefore, spark-gap terminals 


are; while 





1This curve is only estimated, and so can make no 
claim to numerical accuracy. Curves I and II, the are 
and the spack-curve. are shown once more in } scale 
(left-side ordinates, in dotted lines, and the lower part 
of II once more, in 3; scale, as II”, in Fig. 2. 
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are desired not to maintain an alternating 
are, as for lightning-arrester cylinders, 
they are found on the lower range of the 
curve: mercury, cadmium, zinc, antimony, 
bismuth—the so-called “non-arcing met- 
als. » Where electrodes for alternating- 
current are lighting are required, they 
are found at the upper end, above A. In 
this range belong carbon and most car- 
bides, as those of calcium and titanium. 
Even carbon shows the phenomenon of re- 
starting at every half-wave, by a high 
peak at the beginning of the electromotive- 
force wave, as shown first by Tobey and 
Walbridge, in a paper on alternating- 
current are waves.’ With increasing ap- 
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2.—VOLTAGE REQUIRED TO 
VAPOR-STREAM UNDER CHANGES OF TEmM- 
PERATURE. 


this peak at the beginning 
electromotive 


proach to A, 
of the 
height, and the power-factor of the cir- 


force increases in 
cuit tends to decrease, by wave-shape dis- 
tortion. 
tion point A are found very refractory 


Immediately below the intersec- 


metals as tungsten, and metal oxides as 
those of titanium, ete. 

The range of voltage between Curves I 
and II in Fig. 2 is the range in which 
rectification takes place. That is, by 
maintaining the vapor-stream issuing con- 
tinuously from one terminal, by an outside 
source, or by the overlap of several ares, 
the alternating electromotive force can 
pass a current in one diréction only, and 
rectified. In this range the are- 
stream is a unidirectional conductor, of 
very low resistance in one direction, of 
practically infinite resistance in the oppo- 


so is 


site direction. 
The voltage range of rectification, then, 
is the highest at the lower end of the 
1 Transactions A. ri E. E., 1890, vol. vii, p. 367. 
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curve, and decreases gradually to zero 
at the point A. With the first members 
of the group, the upper limit of the rec- 


tification range is somewhat cut down by 


the disruptive strength of the air sur- 
rounding the arc-stream, being lower than 
that of the arc-stream, and so passing a 
static spark outside of the arc-stream, or, 
with a vacuum-tube arc, by a Geissler tube 
discharge through the residual gas. In 
the latter case the maximum voltage which 
can be rectified depends upon, and meas- 
ures the perfection of evacuation. Such 
Geissler tube discharge curves are sketched 
roughly, in dotted lines, as III, III’ in 
Fig. 2. 

While vapors like mercury, zinc, etc., 
are very good conductors when in motion 
under the influence of the current, of a 
conductivity comparable with that of elec- 
trolytes; when not under the influence of 
the current they are almost perfect insu- 
lators, and so can be distinguished from 
the so-called “conducting gases,” as hy- 
drogen, air, etc., as “non-conducting va- 
pors.” Low-temperature metal vapors 
thus are non-conductors. 

The spectrum of the are is that of the 
negative material; its temperature that 
of the boiling point of the negative. 
There are, however, some apparent excep- 
tions. For instance, the arc-stream can 
be superheated by using a_high-fre- 
quency oscillating current of sufficiently 
high voltage to maintain an alternat- 
ing are, and a frequency so high 
that a sufficient vapor-stream can not be 
formed during the half-wave. In this 
case, groups of spectrum lines frequently 
become prominent, which are insignifi- 
cant with saturated vapor; the mercury 
are becomes bright red in color; the iron 
are loses most of its brillianey, but gives 
a great quantity of intense ultraviolet 
ravs, ete. Likewise, the spectrum of the 
positive, or ‘a constituent of the positive 
terminal can be made to appear in the 
are. 

The tip of the positive is heated to the 
temperature of the vapor-stream, in the 
carbon arc the temperature of boiling car- 
bon. If the positive terminal consists of, 
or, contains some material which boils be- 
low the temperature of the vapor-stream, 
then it will evaporate out of the positive. 
and may thus enter the are-stream. For 
instance, in a carbon arc, or are with 
carbon as negative, if a carbon is used 
as positive, impregnated with calcium 
fluoride or borate, which has a relatively 
low boiling point, then the calcium vapor 
enters the arc-stream and is thereby heated 
to the temperature of the carbon arc. 








It becomes: luminescent, whether directly 
by heat, or indirectly by chemical dis- 
sociation, or otherwise, need not be 
So the efficiency of a car- 
bon are can be increased by feeding into 


con- 


sidered here. 


the arc-flame the, vapor of some material 
which gives a brilliant spectrum—as cal- 
cium, which gives a yellow light of very 
great brilliancy. It is fed into the arc 
by the positive terminal, because this is 
the hottest, and the efficiency depends en- 
tirely on the temperature of the positive. 
If the positive is very large, so as to keep 
cool and consumes slowly, the efficiency 
decreases, because it is produced only in- 
directly by material being evaporated 
from the positive and then as vapor enter- 
ing the are-stream. Therefore a high 
temperature and rapid consumption of the 
positive are necessary. 

It is entirely different with the true 
luminous are, which carries the light- 
giving material into the are-flame by the 
electric current, as the vapor-blast, which 
carries the current. The carbon as nega- 
tive material is objectionable, since it gives 
the non-luminous carbon arc. Iron ap- 
pears to be a very suitable material, since 
it gives a spectrum extending over the 
It produces prac- 
tically a white light. The positive can 
then be maintained cold without affecting 
the brilliancy or inefficiency of the are. 
The negative can also be cooled without 
appreciable effect on the efficiency, since 
the current still produces the vapor-blast 
from it, and so the light. If cooled too 
much the voltage in the arc may rise a 
little, because it requires more energy to 
produce the iron vapor from the cool 
negative than from the hot negative, but 
still the efficiency is not much affected. 

There are, then, two distinct ways of 
producing luminescence of the arc: first, 
directly by using some material as nega- 
tive which gives a luminous spectrum; 
that is, a spectrum with many lines in the 
visible range, preferably covering this 
whole range, to get white light; secondly, 
indirectly by using some material to carry 
the current which gives a very high tem- 
perature to the arc-stream—which means 
practically carbon—and making the arc- 
stream luminous by feeding some light- 
giving substance into the arc from the 
positive terminal. In the former case the 
are has the characteristic of the iron are 
or titanium arc, whatever material is used ; 
in the latter case it has the characteristic 
of the carbon are. 

Since the carbon arc is the steadiest 
arc, the most work has been done in the 


whole visible range. 





The former method of 
feeding the luminescent material by the 
current from the negative material has 
the advantage, however, that the efficiency 
does not depend on the temperature of 
the electrodes: the rate of consumption of 
the negative electrode can thus be greatly 
decreased by maintaining it at low tem- 
perature; while the positive” electrode, 
which takes no part in the are conduction, 


latter direction. 


can be made entirely non-consuming. 
This method seems to be a more direct 
conversion of e'ectric power into light. 
These two forms of are have come into 
prominence recently: the flame-carbon are 
and the metal compound are; that is, an 
are in which carbon is not used, but some 
other material which gives a luminous 
spectrum, as iron or titanium. In the 
former case the characteristics are those 
of the carbon All the materials 
which can be used to increase the effi- 
ciency of the carbon are—caleium com- 
pounds are used almost exclusively—de- 
posit as solids after passing through the 
are-flame, and therefore ventilation must 
he provided to carry off the smoke; that is, 
the are must be a so-called “open” or 
“burning” are. The life of the electrodes 
is about ten hours. Flame-carbon arcs 
therefore have short-life electrodes, though 
their efficiency is high. Again, efficiency 
has to be balanced against life, or de- 
creased cost of power against increased 
cost of electrodes and attendance. Here 
in the States the short-burning ares for 
lighting have practically disap- 
peared. Indoors the excessive brilliancy 
and the smoke are objectionable, so that 


are. 


street 


the flame-carbon are does not offer much 
prospect for general illumination. 

More prospect of success appears to 
exist in the true luminous are, an arc 
using as negative a material giving an 
efficient and brilliant spectrum. Such ma- 
terial should give lines uniformly dis- 
tributed not only in the green or yellow, 
but over the whole visible range, and the 
material should not be attacked in air, 
even at high temperature. The arc must 
be an open arc, since the material deposits 
as solid, and to get electrodes with long 
life, a material is required which is stable 
at high temperature in the air. 

There are very many metals which give 
luminous spectra, but those which give 
white are substantially the metals of the 
iron group only—iron, titanium, wolfram, 
ete. 

Long-burning quality requires a mate- 
rial which is not affected, or only little 
affected, by the air. This, in general, ex- 
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cludes the metals, but requires a stable 
oxide or other fairly stable compound, as 
some carbides are. It should also be a 
conductor, since as are electrode it has 
to carry the current. In the intermediate 
oxide of iron magnetite (Fe,0,) a mate- 
rial is found which is a good conductor. 
is stable at high temperatures as well as 
at low temperatures and gives a whit. 
spectrum. In such an electro-luminescen} 
arc any stable material is suitable as a 
positive terminal. Copper is generally 
used because it is cheap, is stable at fairl, 
high temperature, is a very good conductw: 
of heat, and when heated by the are car- 
ries the heat away with sufficient rapidit, 
not to melt or oxidize appreciably. In al! 
these arcs the vapor-stream from the 
negative is a necessity. In the mercury 
are it is easiest of observation, because tl 
are is enclosed in a glass tube. 

The amount of vapor produced by the 
current from the negative is usually many 
times greater than necessary to carry the 
current, and most of it can be condense! 
without any appreciable change in the arc- 
stream. So also magnetite consumes ai 
a much greater rate than is necessary, of 
an order of one-quarter gramme per am- 
pere-hour. This rate of evaporation is 
greatly reduced by the addition of small 
quantities of a material which is chemi- 
cally not much different from magnetite, 
but is much more refractory; so that ai 
the temperature where the magnetite melts 
this material is still solid and forms a 
kind of sponge in which the melted mag- 
netite is held and its consumption greatly 
retarded. 

Magnetite, however, while a good con- 
ductor of the arc-stream, is not very efli- 
cient as a producer of light, and adde( 
thereto are other materials which give 2 
very high efficiency, as titanium com- 
pounds. 

In the magnetite are—as used at pres- 
ent, that is, in which the magnetite elec- 
trode contains titanium oxide, ete.—mag- 
netite is essentially the carrier of the arc 
conduction, just as carbon in the yellow- 
flame arc; titanium with its highly effi- 
cient white spectrum takes in the mag- 
netite arc the same place as calcium in 
the flame arc, as light-giving substance. 
but titanium is carried into the arc-stream 
by the current from the negative, while 
calcium in the flame are enters by evapora- 
tion from the positive. 

The elimination of carbon in the mag- 
netite arc excludes combustion, and this 
increases the life of electrodes to aboui 
twenty times that of carbon electrodes un- 
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der the same conditions; but just as with 
the carbon are, the efficiency of the mag- 
netite are can be varied over a wide range, 
with a corresponding variation of life in 
opposite direction. That is, by sacrific- 
ing some efficiency the life can be greatly 
increased, or the efficiency can be increased 
by somewhat reducing the life, by increas- 
ing the percentage of light-giving mate- 
rial—usually titanium oxide in the mag- 
netite are, calcium fluoride or borate in 
the flame-carbon are. In either case, a 
very high percentage of the light-giving 
naterial tends to the formation of a non- 
ndueting slag at the electrode surface, 
and if the highest possible efficiencies are 
di: sired—one-quarter candle- 
power, and better—the effect of the non- 
condueting or poorly conducting electrode 
- rface has to be eliminated by starting the 
from the side of the electrode, or some 
other method. 
Magnetite, titanium oxide, and most 
metals or their compounds are on curve 
iy. 2 below the intersection point A ; that 


watt per 


ix. do not maintain a steady alternating 
are. For alternating ares, therefore, one 


of the materials is required which is above 


point A in Fig. 2. In this range there 
are carbon, carbides and similar com- 
pounds. 


Thus the titanium are with alternating 
current ean not use magnetite as carrier, 
and titanium oxide as light-giving mate- 
rial: but titanium carbide is used as are 
It obviously is not so incom- 
hustible as the oxide, but still so much 
more stable than carbon as to be well 
within the range of long-burning arcs. 

To conclude, then, in the luminous are, 
we seem to have the first instance of a com- 
mercial application of a direct conversion 
of electric power into light, without heat 
as intermediary form of energv. Tt is not 
limited to very low values of efficiency. 
But so far it seems that only the green- 
mercury spectrum, the  vellow-calcium 
spectrum and the white-titanium spec- 
trom offer an efficiency so vastly su- 
perior to that of incandescent solids, that 
as regards the efficiency of light produc- 
tion no possible improvement in incan- 
descent lighting could hope to approach it. 
Typical of these three most efficient spec- 
tra are the mercury-are lamp, of prac- 
tically infinite life and bluish-green color 
of light; the vellow-flame carbon arc of 
the short life of the open are lamp of old; 
and the white-titanium carbide or magne- 
tite are, of a life equal to or greater than 
that of the enclosed-carbon are. 


conductor. 
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Electrical Equipment for 
Iron Mines. 

The new power plant which Witherbee, 
Sherman & Company are erecting on the 
Lake Champlain shore at Port Henry, 
N. Y., furnishes an interesting example 
of the growth of electricity in mining. It 
is not generally known that the lower 
Champlain Lake region produces a goodly 
proportion of the United States annual 
supply of iron ore. The various shafts 
of this company alone yield from 500,000 
to 600,000 tons of iron ore yearly, while 
with the new electrical equipment the 
ultimate output will be 1,000,000 tons. 

Owing to the fact that the principal 
shafts of the mines are scattered over a 
considerable area, electricity has been 
found to be the most flexible form of 
power transmission and is almost uni- 
versally used. Power for this purpose is 
generated at present both by water and 
steam. At Mineville there is a steam 
plant with a 750-kilowatt, engine-driven 
generator which supplies current at 3,500 
volts for local distribution. This power 
is supplemented by two small water power 
plants; a 300-kilowatt, water-wheel-driven 
generator unit is located at Wadham’s 
Mills, and a 370-kilowatt unit at King- 
dom, about eight miles from this point. 
At Wadham’s Mills, a Morgan-Smith 
water turbine is used, operating under a 
forty-eight-foot head. Power at the 
Kingdom plant is furnished by a Pelton 
impulse wheel under a head of 290 feet, 
water being carried through a thirty-two- 
inch pipe, a distance of one and one- 
eighth miles from the reservoir. These 
stations are situated about eleven miles 
from Mineville and deliver current at 
Mineville at a potential of 6,000 volts. 
This voltage, made desirable because of 
the saving in transmission, is stepped 
down to 3,300 at Mineville and is used 
in conjunction with the 7%50-kilowatt, 
3,300-volt, steam-driven machine to sup- 
ply power at the various shafts. Induc- 
tion motors are used for driving hoists, 
pumps, air compressors, etc., operated at 
twenty-five cycles and 440 volts. 

The power-house which is being built at 
Port Henry is some six miles from the 
mines, and will be interconnected with 
the other sources to supply the increasing 
demand for power. The station is to be 
thoroughly modern, being built of mono- 
lithic reenforced concrete. Not only the 
building but the stack will be constructed 
of this material. “Iron Clad” Portland 
cement, manufactured by the Glens Falls 
Portland Cement Company, will be used, 
mixed with tailings from the mines. Fire- 
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proof construction will be employed 
throughout and the station is to be a 
typical example of the use of this build- 
ing material. 

The structure is planned after the 
Roman style of architecture and is of 
pleasing design. The main building con- 
taining the boilers is 116 feet by fifty- 
four feet, while the turbine generator 
room measures thirty-nine by fifty-nine 
feet and extends at right angles from the 
centre of the main structure. 

Steam will be generated by four 500- 
horse-power Babcock & Wilcox boilers, ar- 
ranged in pairs on either side of a 175- 
foot stack which occupies about the centre 
of the power-house. There is space for 
two more boilers of the same capacity, 
one at the side of each pair. 

The boilers are hand fired, and coal is 
conveyed to each by a car on a track run- 
ning the length of the building. This car 
is filled from an overhead hopper through 
a hinged chute. The hopper is filled by 
a vertical bucket conveyer which carries 
the coal from a pit filled directly from 
cars outside the building. 

The generating equipment comprises 
an 800-kilowatt Curtis steam turbine- 
generator which will deliver current di- 
rectly to the line at a potential of 6,600 
volts and twenty-five cycles. The com- 
pactness of the vertical unit has permitted 
a remarkably economical disposition of 
machinery in the generating room. Space 
is left for the installation of a second 
turbine which will probably be installed 
at once. 

The switchboard is located in a gallery 
with a reenforced concrete floor. On this 
floor is placed also the motor-driven ex- 
citer sets, and space is available for two 
frequency-changer lighting sets. A sup- 
plementary exciting unit is provided by a 
twenty-five-kilowatt horizontal Curtis 
steam turbine-generator. The entire elec- 
trical equipment for this power-house will 
be furnished by the General Electric 


Company. 
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The Question Box of the Na- 
tional Electric Light 
Association. 

Paul Liipke, Trenton, N. J., editor of 
the question box of the National Elec- 
trie Light Association for 1907, has issued 
a list of headings and a data sheet to 
members of the association. It is earn- 
estly requested by Mr. Liipke that com- 
plete lists of questions be filed at once, 
so that the question box for 1907 may 
be as comprehensive and as valuable as 
those of former years. Mr. Liipke is 
working hard to make this question box a 
complete success, and expects the coopera- 
tion of every one interested in this im- 
portant part of the association’s conven- 
tion work. 
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London County Council. 


HEN it was resolved in the year 

1899 that the street tramways of 

London should be converted 

from horse to electrical operation on the 
underground conduit system, it was only 
possible—for reasons into which we need 
not now enter—to proceed straight away 
with the lines in that part of the London 
County Council area south of the Thames. 
The northern lines have had to continue 
the use of horse cars for some years long- 








By Albert H. Bridge. 


The 
route-miles of 
with conduit, 


council is now operating 106 
street tramway nearly all 
but there are many new 
lines planned, as well as those already 
referred to as being now reconstructing. 

The first electrically converted section 
was that between Westminster and Toot- 
ing, and it was opened for traffic in May, 
1903, but at that time the great generat- 
ing station, which was erecting at East 
Greenwich expressly for the tramway 





by entering into such arrangements as 
these that the council was able to prevent 
delay in electrically operating the con- 
verted system; but the arrangements, 
while convenient for the council, were very 
acceptable indeed to the companies, not- 
withstanding the low charge per unit, for 
it has turned out to be just the thing 
to help them on to their legs. From 
their works the energy was transmitted 
to a number of conveniently located sub- 
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er; indeed, at this moment the electrifica- 
tion of many of these on the conduit sys- 
tem is in course of carrying out, while 
others are to have the overhead trolley. 
if matters can be satisfactorily arranged 
with the local authorities. Some of these 
have been educated up to expecting the 
costly conduit construction, and the avoid- 
ance of overhead wires, because that class 
of construction has been considered neces- 
sary for the large amount of conversion 
work already completed in more central 
and congested districts. 


power supply, was in a very incomplete 
condition, so that it was necessary for tem- 
porary arrangements to be made with the 
electric light and power companies that 
were already operating in the area, to fur- 
nish the council with the necessary energy 
under special contract rates and condi- 
tions. At one station, for instance, the 
council installed some generating sets and 
took steam for driving them from the 
company, but at others electrical energy 
was bought to the tune of a good many 
million units per annum. It was only 


stations for conversion to a 550-volt, di- 
rect-current service for distribution to the 
various sections of the line. 

It was not until May of this year that 
the first section of the Greenwich power 
station was able to be opened. Its 14.000 
kilowatts capacity, however, is quite in- 
adequate for operating the lines already 
converted, therefore the contracts with the 
supply companies have not been conclud- 
ed; they are still responsible for a good 
deal of the needed power, and according 
to their own statements they will be fur- 
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nishing the council with a great deal of 
energy for three years to come, and per- 
haps after that date too. 
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supply outlook—with the possibility of 
Parliament next year authorizing the 
council to be London’s chief power sup- 
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For the present section reciprocating 
steam engines have been adopted, but for 
the next section, for which the buildings 
are now in course of construction, turbo- 
generators aggregating 20,000 kilowatts 
(four of 5,000 kilowatts each) are to be 
installed. According to present hopes 
this section will be completed in the year 
1908. 

In view of the magnitude of the system 
and the very wide area covered by the 
tramways the council’s engineering .ex- 
perts had to devote special care to the 
proper location of the power station or 
stations. A proposed site at Camberwell, 
central to the area, but devoid of feed and 
condensing water facilities, had to be 
abandoned in favor of the one on which 
the station now stands at Greenwich, and 
which has a fine river frontage with con- 
sequent ample coaling and water facilities. 

As originally planned, the Greenwich 
works were to contain plant aggregating 
40,000 horse-power, but the position of 
affairs has undergone considerable change 
since then by the introduction of the Lon- 
don power supply question, with the ac- 
companying ambition of the council to 
be the controlling authority for such sup- 
ply as well as for the tramways. What 
may eventually happen at Greenwich it 
would be unwise to attempt to conjecture 

the present moment, not only on ac- 
count of the uncertainty of the power 


plier—but also because of the fact that 
the operation of the plant has raised the 
wrath of the Greenwich Observatory au- 
thorities by reason of its interference with 
the world-wide important work of that 
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resentatives of great scientific and engi- 
neering eminence, with a view to finding 
the exact nature and extent of the trou- 
ble, and seeing whether and how it can 
be modified or overcome.. We 
that, at the recent meeting of the British 
Association when the balancing of engines 
was receiving attention, Dr. J. 
one of the experts in question, remarked 
that if a specialist in steam-engine balanc- 
ing had been consulted some time ago 
concerning the running of the Greenwich 
engines, the present difficulty might not 
have arisen. 

The council has a second big site in 
mind for another station—at Battersea, 
higher up the Thames—where works may 
eventually be erected, but this is a con- 
nection with its power supply scheme. In 
the course of the evidence given early in 
this year before the Parliamentary Com- 
mittee the council’s electrical engineer, 
J. H. Rider, who designed the Greenwich 
station, spoke of a proposed station there 
which would contain eight 10,000-kilo- 
watt machines. 

We will now briefly state the particu- 
lars of the Greenwich plant: 

Fuel is brought from steamers on the 
Thames to a specially constructed pier, 
where electric cranes with twenty-five- 
hundredweight grabs unload it; thence it 
is conveyed by. trucks to a 2,000-ton steel 
bunker and from this point by gravity 


remember 
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institution. This subject is just now un- 
dergoing complete investigation at the 
hands of Admiralty and other expert rep- 


bucket conveyers it is carried, at the rate 
of forty tons per hour, to the bunkers 


above the boilers for feeding through 
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hoppers. ‘This conveyer also serves for 
clearing away the ashes. 

The boiler house equipment comprises 
at present twenty-four water-tube boilers 
of the Stirling five-drum type arranged in 
pairs, with twelve boilers on each side of 
the firing floor, as shown in one of the 
accompanying iJlustrations. Each boiler 
has a heating surface of 3,650 square feet 
and is capable of evaporating 15,000 
pounds of water per hour; each is fitted 
with two Stirling chain-grate stokers giv- 
ing sixty square feet grate area, and a 
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power of 5,000 and a maximum indicat- 
ed horse-power of 7,500 with a boiler 
pressure of. 180 pounds. There are two 
complete compound engines for each set, 
one on either side of an Electrical Con- 
struction Company’s three-phase alterna- 
tor. The vertical, high-pressure cylinders 
are thirty-two and one-half inches in 
diameter, the low-pressure cylinders being 
sixty-six inches in diameter, and the stroke 
four feet. The engines were made for 
running at ninety-four revolutions per 
minute, and they each have a separate sur- 
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ty-five periods. They are capable of giv- 
ing an overload of twenty-five per cent 
for two hours. The field-magnet system 
is constructed directly upon the rim of 
the engine flywheel in which the amount 
of stored energy when revolving at nor- 
mal speed js 10,000 foot-tons. The stators 
are star wound with the neutral point 
earthed. 

There are 125-volt rope-driven exciter 
sets provided for each alternator, and 
there are also two auxiliary steam-driven 
direct-current sets of 150 kilowatts each 
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superheater capable of imparting 150 de- 
grees Fahrenheit superheat to the steam. 

We suppose that there are few power 
stations regarding whose equipment there 
has been so much controversy. When the 
design was originally undertaken the 
steam turbine had not shown its good 
qualities sufficiently convincingly to lead 
the council’s advisers to adopt it. That 
being so the first instalment of the sta- 
tion steam plant consists of four twin 
vertical horizontal Corliss steam engines 
each to develop a normal indicated horse- 
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face condensing plant situated in the sta- 
tion basement. There are Edwards three- 
throw air pumps (sixteen inches diameter, 
fourteen inches stroke, running at 110 
revolutions per minute), and the surface 
condensers each contain 2,080 tubes. 
The alternators, which were made by 
the Electric Construction Company, Lim- 
ited, of Wolverhampton, each have an out- 
put of 3,200 kilovolt-amperes with a 
power factor of ninety-four per cent at 
6,600 volts when running at ninety-four 
revolutions per minute, three-phase, twen- 


which serve various purposes about the 
station. The main engines are electrically 
controlled from the switch-operating gal- 
lery, each being provided with electrically 
operated barring gear. 

The switchgear which is placed on two 
galleries on the side of the station opposite 
the boiler house is of the British West- 
inghouse oil-break, remote control, elec- 
trically operated type. It provides for 
eight generators and thirty-two feeders 
and each machine is directly coupled to 
four feeders and through isolated switches 
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to the main bus-bars. On the top gallery 
are oil switches of Westinghouse type en- 
cased in brick, while on the lower gallery 
is placed the operating switchgear. The 
feeders are led out from the station 
through two tunnels—one taking the 
cables for the supply needed in the north 
of London, and the other the cables for 
che south. 

The tramway section in the immediate 
icinity of the Greenwich power station 
is served from a substation by the side 
of the main station; this substation has a 
number of 500-kilowatt induction-motor 
eenerators (by Dick, Kerr & Company, 
i.imited) which transform and convert 
‘he 6,600-volt, three-phase current to the 
requisite 550-volt, direct current, and it 
‘urther has a Tudor battery. There are 
other substations located at many differ- 
ent points in the area. 

We ought perhaps to mention that one 
of the principal pieces of the council’s 
iramway construction work that is now in 
hand is the laying of conduit lines along 
ihe Thames embankment. It has taken 
vears to get Parliament to give a right of 
way for trams along the embankments 
and across Westminster Bridge, but the 
thing went through early this year and no 
time is being lost in carrying out the 
change. It is announced in connection 
with this section, that an arrangement has 
been entered into with the London Under- 
ground Electric Railways Company for a 
supply of power for six months from the 
commencement of the supply. 


—___~<>-—_—_ 


Southern Power Company 
Lets Contract for Exten- 
sive Equipment. 


The Southern Power Company has con- 
tracted with the Westinghouse Electric 
and Manufacturing Company for $400,- 
000 worth of electrical machinery. The 
order includes twelve 3,000-kilowatt gen- 
erators and eighteen 2,000-kilowatt trans- 
formers, with switchboards and exciters. 
This machinery is for the equipment of 
the two new stations at Rocky Creek, near 
Great Falls, and at the Ninety-nine Is- 
lands, near Gaffney, S. C. Work at both 
places has already begun. 


Cuts Off Free Telegrams. 


Clarence H. Mackay, president of the 
Postal Telegraph-Cable Company, has 
announced that the board of directors 
of that company has adopted a resolution 
to the effect that owing to changed condi- 
tions it has been found necessary to stop 
all free transmission of messages after 
January 1, 1907. 
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INDOOR ILLUMINANTS.' 
BY JAMES SWINBURNE. 


It is very difficult to make any useful 
comparison of the costs of various 
illuminants, as each has special advan- 
tages and drawbacks. Thus, in compar- 
ing costs of gas and electric light, you 
fall foul of the fanatics, or, at any rate, 
keen partisans of each light, and both try 
to quarrel with you. It is not possible to 
get a fair comparison. In the old days 
we used to compare the electric lamp giv- 
ing about a third of a candle per watt 
with a flat-flame burner giving two can- 
dles per cubic foot, and it was usual to 
assume that the gas was left on longer 
through carelessness and difficulties of 
lighting. Now it is more usual to com- 
pare the electric lamp giving about a 
quarter of a candle per watt and lasting 
a short time with incandescent mantles 
giving twenty candles per cubic foot and 
lasting forever. Now, the fact is that 
the average electric incandescent lamp in 
use in this country was badly graded to 
start with, and has been run until it is 
black. Its bulb is also dirty, and it is 
inside a dirty shade, which cuts off a 
large percentage of any light that has been 
fortunate enough to get so far. The in- 
candescent mantle, on the other hand, 
may have been capable of giving twenty 
candles per cubic foot to begin with, and 
it has gone down considerably, and it is 
on a burner with the gas pressure wrong, 
and part of the mantle has tumbled off, 
and the jets and burner are partially 
choked. It is enclosed in a chimney which 
has an opaque white deposit on it, and 
a black deposit of dirt outside, and that 
is again in an outer glass which is opal- 
escent or colored, and is also dirty. The 
whole arrangement probably casts a shade 
just where the light is wanted. ~ It is 
not easy to make any comparison between 
such sources of light; but allowing for all 
inaccuracy, the incandescent mantle must 
come out far ahead of the carbon in- 
candescent lamp. But there are many 
other questions. One of the most im- 
portant is the size of the lamp. The elec- 
tric lamp most used is eight candles now, 
and it is no use comparing this with a 
sixty-candle gas lamp. The cost per can- 
dle-power in payment to the supply com- 
pany is not difficult to get out. 

An interesting diagram, prepared by 
Mr. Claypoole, gives a great deal of 
information in a graphic form. It tells 
you how many candle-power-hours you 
ean get for a shilling from various il- 


a Excerpt from a paper read before the Association of 
Engineers-in-Charge of Great Britain, November 14, 
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luminants. Taking the top figure, the 
price per unit is given up and down, 
and the candle-power-hours horizontally. 
Thus, if electrical energy is at five pence 
per unit, a carbon filament will give you, 
roughly, 500 candle-power-hours (say ten 
candles for fifty hours) for one shilling 
paid to the supply company. If the elec- 
trical energy is three pence per unit, as 
at the bottom of the diagram, a shilling’s 
worth of energy will give you 2,000 candle- 
hours with a metallic-filament lamp, say 
twenty candles for 100 hours; or with a 
mercury-vapor lamp you can get 8,000 
candle-hours, or, say, 100 candles for 
eighty hours. A flame are at four pence 
per unit, again, gives 10,500 candle-hours 
for one shilling, or, say, 1,050 candles for 
ten hours. Turning to the gas diagram 
below, you find that if gas is at, say, one 
shilling six pence, a flat-flame burner 
gives about 1,400 candle-hours for one 
shilling, and so on. ‘The incandescent 
burner, however, gives over 3,000 candle- 
hours for one shilling at four shillings six 
pence—that is to say, on the top line. 
This might be, for example, sixty candles 
for fifty hours. At three shillings six 
pence it gives about 4,000, and so on, the 
horizontal distance being the candle-hours 
for one shilling, and the scale of prices 
of gas. Oil lamps have been taken for 
one price of oil only—eight pence a gal- 
lon—and acetylene with carbide at six 
pence per pound. These figures take no 
account of the costs of renewals of electric 
lamps or mantles, or of trimming and 
providing for are lamps. It, 
therefore, does not really give a compari- 
son of the costs. Moreover, the lamps and 
mantles are taken as new. All the same, 
the figures are very instructive. It will 
be seen that oil lamps are much cheaper 
than either ordinary electric carbon lamps 
or gas with ordinary burners, and acety- 
lene is astonishingly cheap. 

Each illuminant has, however, its own 
special advantages and drawbacks. Though 
most of them are obvious, it may do no 
harm to run over some of them, merely to 
bring them to mind. To begin with the 
humblest, the common candle has many 
points in its favor. I think it was Sir 
William Crookes who remarked that if the 
candle had not been known, and some one 
invented it now; we would have long 
newspaper articles about the wonderful 
new light. The new light is portable, so 
that it can be carried about without need- 
ing any flexible wire or troublesome rub- 
ber tube; it carries its own store of energy ; 
it is devoid of all complicated mechanism, 
and never gets out of order or breaks 


globes 
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down; it is cheap and can be easily re- 
placed; it needs no recharging; its light 
is steady and it gives no smoke; it does 
not require cleaning; when out of use it 
ean be carried and stored away in any 
position; though the price per 1,000 can- 
dle-hours is not so low as that of some 
other illuminants, it is so portable and 
can be placed in such convenient positions 
for reading, writing and sewing, that that 
drawback is not felt; and finally it can 
be lighted at a moment’s notice with a 
match, and be extinguished at will. The 
petroleum lamp has a good many advan- 
tages. It is cheap and very portable, and 
requires no installation. Its chief draw- 
backs are that it is dangerous, and takes 
a good deal of attention, and generally 
smells. The smell is not inherent in the 
lamp, and is due to bad trimming. It is, 
of course, known that in a large estab- 
lishment where the lamps are looked after 
by men they are all right; but in ordinary 
houses they are in the hands of women, 
and women seem unable to manage paraf- 
fine lamps. Another drawback is that they 
do not throw the light down well, and 
- a shade or reflector is necessary. The 
petroleum lamp, however, will hardly in- 
terest this society any more than the can- 
dle, for it is essentially the light for small 
private houses, or for those in the country. 

By far the most important illuminants 
from this society’s point of view are gas 
and the electric light. As far as cost of 
gas and electric energy go, it is not dif- 
ficult to compare the rivals, but it is much 
more difficult to compare the cost per 
candle-hour, including lamps and mantles 
and incidental expenses. As I have al- 
ready pointed out, the cost per candle- 
hour is not everything; the most im- 
portant considerations are between the 
burner and the eye. We need hardly 
consider the ordinary flat-flame burner 
now, though it is still very generally used, 
because the society is probably interested 
almost entirely in new, or at any rate 
modern buildings, which are not lighted 
with bat’s-wing burners. In the same way 
we might almost put the carbon lamp on 
one side, because it appears to be doomed, 
as the metal wire lamps seem bound to 
push it out of existence as soon as they 
can be made in large enough quantities, 
and, what is more important, as soon as 
the public gets into the habit of asking 


for them. The metal lamps are far more 


efficient than the carbon, but they have 
some special drawbacks of their own. 
Some do not work well on alternating cir- 
cuits. The makers are of the opinion that 
this is due to the mechanical vibration 
set up by the electromagnetic repulsion 
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between neighboring stretches of the fine 
wire. This is a difficulty that exists in 
some lamps only, and will most likely soon 
be overcome, The other and very serious 
difficulty is that it is apparently impossi- 
ble to make small lamps for reasonably 
high pressures. 

One of the great advantages the carbon 
lamp had over the mantle was that it 
could be made very much smaller without 
loss of efficiency. If you only wanted three 
candles to light a passage, for instance, it 
was no use having a fifty-candle gas lamp 
unless the fifty candles cost as little as 
the three-candle electric lamp. Again, in 
lighting a large room a number of small 
lamps is better than a few large burners. 
But in cases where the question of small 
lamps does not come up the mantle seems 
io be much more economical. It is re- 
markable that though the Welsbach Com- 
pany introduced small mantle burners, 
taking gas in proportion, they do not seem 
to have taken. It is, therefore, not a 
fair comparison to put the small electric 
lamp against the mantle, and then to 
claim in favor of the incandescent lamp 
that it alone can be made small. The fact 
is that people who buy mantles do not 
seem to want small lamps. It has always 
seemed to me that we are rather apt to 
give a consumer too much credit for 
economy and foresight, and to suppose he 
makes estimates of the relative advan- 
tages of gas and electric light. I am in- 
clined to think the average consumer 
never troubles about such matters at all. 
If he has gas in the house he wants more 
light, and so he puts in mantles, and he 
never compares his accounts to see whether 
he is paying more or less, and he has no 
ideas at all on the subject of relative 
prices per candle-power. If his servants 
are careless about the mantles, he blames 
the mantles and has them taken out 
again; if the gas company looks after 
them for him he is quite satisfied, unless 
his wife objects to the color of the light. 
His wife can now have yellow-light 
mantles. 

Another man will have electric light be- 
cause it is the fashion or because the 
huilder has wired his house for him. He 
begins by using new lamps, and at first 
always turns the lights out whenever he 
leaves the room for a moment. But after 
a year or two he uses blackened lamps 
and burns his lamps carelessly, and his 
quarterly account increases continually for 
the same number of lamps, and he never 
notices it. This is not the fault of the 
electric light, but the electric light is not 
very well treated by its friends. 

It is thus impossible to get any sort of 
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clear idea as to the relative prices of light- 
ing by electricity and gas. Broadly, we may 
say that gas lighting with mantles is very 
much cheaper than any form of indoor 
electric light, except the mercury lamp. 
There are other questions, however. One 
is that of health. Gas uses up the air. 
This is a matter of great importance, espe- 
cially in towns. 

There is another consideration as well 
as that of light, and that is the con- 
venience of gas and electric supply for 
other purposes, such as power and heat- 
ing. For distribution of power in smal! 
quantities, of course, the electric motor is 
supreme, though for what would be large 
powers in domestic use the gas-engine 
comes in. In heating neither would ap- 
pear to have a chance against coal, but 
gas has many very great advantages. It 
can be turned on just when wanted, and 
it is clean and needs no attention, and no 
fires have to be laid or grates cleared up 
and polished. Just as gas heating can re- 
place fires, electric heating can in some 
cases replace gas. One can not help feel- 
ing that this is largely the fault of the 
gas engineer. I would suggest with dif- 
fidence, as I am not a specialist in gas 
stoves, that there are a few fundamentally 
wrong principles adopted. It seems to 
have been the idea of the original makers 
of gas fires that a Bunsen burner got 
more heat out of the gas than the ordi- 
nary flame; and the result is that most 
heating and cooking stoves have Bunsen 
burners. The reason why Bunsens are 
used in a laboratory is that bodies 
such as glass vessels can be put in the 
flame without being smoked, but it does 
not follow that the combustion is com- 
plete because there is no smoke. Thougli 
a Bunsen may burn perfectly alone, if you 
put a kettle on it seems at once to have 
the combustion checked and to give off 
bad gases—probably carbon monoxide. A 
Bunsen burner on the floor of a room to 
boil a tea-kettle will thus make it unfit 
to sit in in a few minutes. Now nearly al! 
the boiling burners on a cooking stove 
are of the Bunsen type. If they are on 


‘the top of the kitchen range so that the 


fumes go up the chimney that does not 
matter; but a gas stove is generally not 
in an open chimney, and the fumes go out 
into the room. Nine-tenths of the heat- 
ing stoves for living rooms have Bunsen 
burners whose flames are choked with 
asbestos or iron radiators. The fumes 
then escape partly into the room even 
where there is no down draught in the 
chimney. Any one who values his healt! 
should never use a Bunsen flame gas 
stove without making sure that no Bunsen 
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fumes come into the room. There are 
gas stoves for living rooms with luminous 
flames and perfect combustion, but they 
are very uncommon. The gas stove might 
learn something from the electric stove. 
The object of a stove is not to heat the 
air that is in contact with it, but to radi- 
ate heat. If the heat is given to the air in 
contact with the flame and stove, most of 
it goes up the chimney and is wasted. 
‘The rest heats the air, which makes a 
current of hot air to the ceiling and a cold 
current along the floor. This is again of 
no use. Yet most gas stoves are con- 
structed so as to give every facility for 
heating the air—a very bad way of heat- 
ing a room. The electric stove radiates 
most of its heat, and thus gives it just 
where wanted, and is, therefore, useful 
in spite of its ridiculously low efficiency. 
The gas stove, on the other hand, is not 
made with any intelligent comprehension 
of radiation. If it were, the radiating 
portion would be as hot as possible, and 
the gas stove would most likely become 
a set of Bunsen burners keeping a row 
of mantles at a luminous temperature. 
The hotter the radiator the more it 
radiates and the less loss by convection. 
‘here would then be complete combus- 
tion, too. 

Gas and electric light are by no means 
the only kinds of illuminant that con- 
us. In many cases acetylene is 
especially suitable. Acetylene does not 
seem to have been as successful as it de- 
serves. Everything new has a strong prej- 
udice against it, and people have some 
false idea that acetylene involves promis- 
cuous explosions in the back premises. 
Acetylene is cheap taken in candle-hours 
per shilling’s worth of carbide, but, of 
course, the generator needs attention, and 
the foul lime has to be got rid of some- 
how. In places where there is neither 
electric nor gas supply there is a great 
opening for acetylene, and it will prob- 
ably increase as prejudice is transferred to 
something newer. Carburetted air gas is 
another claimant for favor. The idea of 
carburetted gas is old, but it has never 
been successful. According to the in- 
ventors of the latest system, that is be- 
cause people used to saturate the air with 
a view to getting an illuminating flame, 
and the air used to vary in percentage 
of hydrocarbon, and used to deposit fluid 
in the pipes. In the “National Air-Gas” 
system the air takes up about one-half per 
cent of hydrocarbon and it is used for 
the incandescent mantle. The company 
claims that with cheap petroleum at eight 
pence a gallon its system gives 1,000 can- 
dle-hours for one-half pence, or 24,000 


cern 
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candle-hours for one shilling. This would 


be less than half the price of the light of 
the flame are. I have no knowledge of 
this system myself. I have merely taken 
these figures as given to me; but they are 
good enough to warrant our giving this 
system very careful attention. 





=-—_ 
Electric Power in France. 


Consul Chapman Coleman, of Roubaix, 
shows the tendency in France toward the 
utilization of electricity for industrial 
purposes, which can now be obtained at 
reasonable prices, running as low and 
lower than one cent per horse-power per 
hour. Mr. Coleman writes: 

“In connection with an industrial ex- 
position recently held in the neighboring 
city of Tourcoing, several French authori- 
ties in electrical science have delivered in- 
structive lectures on the more extended 
use of electrical energy in industrial estab- 
lishments in France. While its industrial 
use in this region is yet limited, its con- 
templated larger employment in a section 
of France teeming with factories whose 
enormous varied productions, of which a 
considerable amount is exported to the 
United States, can not but be regarded 
with great interest in view of the increase 
in that output to be expected from a 
greatly extended application of the more 
economic method of manufacture by 
means of electrical energy. 

“This Department of the North, with an 
area of 2,205 square miles and a popula- 
tion of about 2,000,000, exported to the 
world in the calendar year 1905 products 
of the value of about $88,000,000 and to 
the United States of about $2,500,000. 

“The local press says that the putting 
in full operation of certain great stations, 
already established or in process of con- 
struction, for the development of electrical 
energy and its transmission to manufac- 
turing enterprises, together with further 
anticipated activity in this direction, will 
soon bring about a veritable revolution in 
the industries of this region. The success, 
notwithstanding the relatively high prices 
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recently 
Lillois d’Kelairage 
through the increased capacity of their 
plant, which has greatly stimulated com- 
petition in this domain, has led to the es- 
tablishment in the city of Lille or its 
environs of four further plants of large 
capacity for the production of electrical 
The latest is a plant of 25,000 
horse-power about to be constructed at 
Marquette. 

“It is also reported that a fifth enter- 
prise will obtain the supply of electrical 
energy needed for its customers from cer- 
tain mining companies of the Department 
of the Pas-de-Calais. 

“While it will not be practicable to make 
general competitive price comparisons, an 
idea of relative cost may be formed from 
a comparison of proposed prices for elec- 
trical energy in the annexed table with the 
cost of prices given in the following ex- 
amples of motive power generated by the 
ordinary means of steam and gas: (1) For 
an industry whose continually varying 
needs are from twenty-five to 100 horse- 
power, the industry considered being a 
printing establishment, the cost price per 
kilowatt-hour is per machine 0.19 franc; 
(2) for an industry constantly requiring 
100 horse-power, the industry considered 
being a spinning mill, the cost price per 
kilowatt-hour per spinning frame is 0.146 
franc (franc = 19.3 cents). 

“The new electric companies have estab- 
lished price schedules, the figures being es- 
sentially the same for all. These are based 
upon a progressive decrease in cost, be- 
ginning with a charge of 0.20 franc per 
kilowatt-hour for a smaller horse-power 
and lowered to a charge of 0.05 france and 
less per kilowatt-hour for subscribers for 
five horse-power or more, utilized during 
a stated number of hours. 

“The prices given in the following table 
are stated by the companies on the basis 
of the reckoning that the hours of utiliza- 
tion are equal to the kilowatt-hours con- 
sumed, divided by the kilowatt-hours in- 
stalled :” 


energy. 








PRICE IN FRANCS PER KILOWATT-HOUR, 





For the first 





POWER INSTALLED IN KILOWATTS. 1,000 hours 1 ee ote Pad yt 
of — following. following. hours. 
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THE HAMILTON, OHIO, NEW TELE- 
PHONE EXCHANGE. 


BY J. E. PEAVEY. 


On the northeast corner of Second and 
Ludlow streets, a quiet and choice dis- 
trict in the city of Hamilton, Ohio, the 
Cincinnati & Suburban Bell Telephone 
Company, of Cincinnati, Ohio, has re- 
cently completed and put into service a 
model manually operated telephone ex- 
change. 

After the company decided to erect and 
equip a new exchange, the first matter 
considered was to erect a building and 
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The building has an ultimate capacity 
of 4,900 subscriber’s lines and 120 toll 
lines—a liberal provision, to accommo- 
date the growth of the business for a num- 
ber of years to come. The exchange was 
completed and put into service on Octo- 
ber 24. The cut-over from the old ex- 
change, which was located on High street, 
was accomplished in a very short space 
of time with no interruption to the 
service whatever. 

The Western Electric standard common 
battery relay equipment is used through- 
out—arranged for two-party _ selective 
service in the city, and six-party semi- 
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room, showing the local switchboard, chief 
operator’s desk and stairway. Fig. 3 is 
a view of the toll room. In connection 
with this view, the matter of providing 
auxiliary artificial lights for the operating 
rooms may be of interest and will be ex- 
plained. All switchboards are provided 
with the customary electric lamps, placed 
above the multiple in reflectors—arranged 
to throw the light down on the multiple 
and keyshelf. To provide an auxiliary 
or emergency light should the electric 
lights fail, it has been the custom to 
pipe the operator positions for gas. This 
being an objectionable arrangement, not 














Fic. 1.—ExTERIOR VIEW OF 


OPERATING ROOM AND CHIEF OPERATOR’S DESK, 


supply an equipment that could not be 
surpassed by. any other for durability, 
neatness in design and efficiency in service. 
The completed building is as nearly abso- 
lutely fireproof as building material, aes- 
thetic design, convenience in service and 
comforts of the occupants would permit. 
Brick, ferro-concrete, steel, stone and mar- 
ble are used throughout; wood being used 
only for doors, minor trimmings and floors 
in the operating rooms, operators’ retir- 
ing room and manager’s office. On the 


side of the building, adjacent to other 
property, wired glass has been used in all 
windows. 


HamiLTon (OnI0) EXCHANGE OF 














Fic. 3.—Toiu Boarp. 


selective service in the country for farmer 
lines. 

Fig. 1 is an exterior view of the build- 
ing. 

Both toll and the local boards are on 
the second floor ; the toll board being sepa- 
rated from the local operating room by a 
fire-proof and sound-proof partition. All 
employés gain admittance to this floor 
by one stairway of marble and steel con- 
struction, so located as to cause a mini- 
mum amount of confusion, and kept im- 
mediately under the supervision of the 
chief operators at all times. 

Fig. 2 is a view of the local operating 
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Fig. 2.—MAtn 


BELL TELEPHONE COMPANY. 
Fic. 4.—BATTERY CHARGING AND RINGING MACHINES. 


alone from the cost of installation and 
maintenance, but from inconvenience and 
delay in lighting thé gas, a combination 
gas and electric fixture was designed. The 
gas-burner consists of a four-burner Wels- 
bach are around which electric incandes- 
cent lamps are arranged forming a neat 
ceiling fixture. In case the electric lights 
should become extinguised from any cause, 
it is only necesary to pull a small chain 
pendant beneath the chandelier and light 
the gas arc, which illuminates the operat- 
ing room. 

Fig. 4 is a view of the power room. The 
battery-charging and ringing machines are 








December 15, 1906 = 


in duplicate. One battery-charging unit 
consists of a motor-generator set, the 
other unit being gas-engine driven. 

Fig. 5 is the battery room. There are 
twenty-two cells of chloride accumulator 
mounted upon pedestals and arranged so 
that tanks may be easily removed for 
cleaning. 

Fig. 6 is the local manager’s office, the 
company’s local manager, M. R. Barr, 
being shown in the foreground. 

Fig. 7 is a view in the basement, show- 
ing the tunnel and runway for the under- 
ground lead cables. The tunnel extends 
out to a manhole under the street in front 
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proper. Also by the use of this increased 
line voltage, standard common battery 
service has been extended into the rural 
districts, and the telephone company is 
now giving a six-party farmer service, 
using standard common battery instru- 
ments, permitting the farmer to have all 
of the advantages of his city neighbors. 
Another feature of particular interest 
is the improved method of handling toll 
connections. A highly developed system 
has been installed that permits of more 
speed in handling connections, and giving 
far better transmission. With this ex- 
change the telephone company expects to 





switchboard equipment to be used at an 
earlier date than was contemplated in the 
beginning. All credit for Hamilton’s 
telephone equipment is due to B. L. Kil- 
gour, general manager of the telephone 
company. 





---  — 


The University of Illinois. 


Few people realize the rapid growth of 
the University of Illinois in its engineer- 
ing work. A recent count shows 293 
undergraduate students in electrical en- 
gineering alone. There are more than 
1,100 in all branches of engineering, and 
over 4,000 in the entire university. 
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Fig. 5.—MANAGER’S OFFICE. 


of the exchange building. In this view 
is also shown the entrance of the electric 
light and power wires by way of the cable 
tunnel, with their protection panels and 
meters. 

A feature of special interest in con- 
nection with this exchange is the use of 
forty-eight volts for transmission in the 
place of twenty-four volts, as now almost 
universally used by all telephone com- 
panies. 

The use of forty-eight volts gives a 
much larger radius of common battery 
service, thereby enabling subscribers liv- 
ing in the remote suburbs to have all of 
the advantages of those living in the city 











Fig 6—Storace Battery Room. 


give +o the city of Hamilton 2.5 second 
service on the speed of answering calls, 
and an equally high efficiency on all other 
features of operating. 

The city of Hamilton is a manufactur- 
ing town, with a population of approxi- 
mately 30,000. It is surrounded by a 
well-developed farming country, which 
justifies this generous provision of tele- 
phone facilities. In conclusion it may be 
well to say that no better evidence can be 
shown of the public appreciation, than 
to state that since the exchange was put 
into service an increase in subscription 
beyond all expectations has developed, ne- 
cessitating placing orders for additional 


Fie. 7.—CArbLeE TUNNEL AND STOREROOM. 


A meeting of the university branch of 
the American Institute of Electrical En- 
gineers was held in the electrical engi- 
The 
paper by Dr. C. P. Steinmetz entitled 
“Transformation of Electric Power into 
Light” was read and the discussion opened 
by Professor A. P. Carman. The paper 
by Dr. Clayton H. Sharp entitled “New 
Types of Incandescent Lamps” was read 
and the discussion opened by Professor 
H. P. Wood. The Milwaukee convention 
paper entitled “The Self-Synchronizing 
of Alternators,” by Morgan Brooks and 
M. K. Akers, was read and demonstrated 
by Mr. Akers. 


neering laboratory on December 5. 
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THE MEASUREMENT OF RECEIVED 
ENERGY AT WIRELESS 
STATIONS. 

GREENLEAF W. 





BY PICKARD. 





In no branch of the electrical engineecr- 
ing of to-day is the need for accurate 
energy measurement more pressing than 
in wireless telegraphy, nor has less heen 
accomplished than in this direction. 

When the art was in the empirical stage, 
the assumption was made that the re- 
ceived energy was well nigh infinitesimal ; 
that in this respect wireless telegraphy 
differed from all other modes of electric- 
ally communicating intelligence. And, 
because of this assumption, the most ex- 
traordinary claims have been made for 
wireless receivers, or oscillation detectors. 
In the literature of the past five years, 
one repeatedly finds the various detectors 
referred to as instruments of remarkable 
surpassing all previous 
physical apparatus in this regard. 

As a matter of fact, the writer’s meas- 
urements have shown that in neither the 
amount of energy received, nor the sensi- 
tiveness of the detecting means, does wire- 
less telegraphy differ materially from 
telephony. As will be shown later, the 
received energy over the longest distances 
at present covered is hundreds of times 
greater than the amount required to 
operate a telephone receiver. 

Almost the only measurements of re- 
ceived energy on record are those of Dud- 
dell and Taylor made over comparatively 
short distances with the aid of a thermo- 
galvanometer. While this instrument, or 
better, the Fessenden hot-wire barretter, 
is capable in skilled hands of yielding ex- 
cellent quantitative results, the sensitive- 
ness falls far short of that required for 
the longer ranges over which wireless com- 
munication is now commercially accom- 
plished. 

During the past year the writer has de- 
veloped an extremely simple method of 
measuring the energy received at each 
discharge of the distant station, the only 
limitation being the sensitiveness of the 
detector employed. As a result, if the 
energy received at each discharge is over 
0.0005 erg, it may be readily and accu- 
rately determined. 

Briefly, the method consists in balanc- 
ing the discharge of a small condenser 
against the received signal, the condenser 
discharge being received upon the same 
circuit, and having the same periodicity 
as the received energy. Knowing the po- 


sensitiveness, 


tential and capacity of the condenser when 
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balance is obtained, the energy is accu- 
rately known. 

In Fig. 1 the circuit required for this 
measurement is shown. A, 8, L, T, G 
is the ordinary receiving circuit, the tu- 
ning inductance L being adjusted to give 
the maximum response in the telephone 
receiver R, which is connected to the de- 
tector D through the secondary of the 
oscillation transformer T. By throwing 
the switch S to the left, and depressing 
the key K,, a single discharge of the con- 
denser C may be thrown into the receiv- 
ing circuit. If the capacity of the con- 
denser is made that of the antenna A, 
and, as is usually the case, the inductance 
of the antenna is small in comparison with 
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Fic. 1.—D1IaAGRAM OF CONNECTIONS OF APPA- 
RATUS FOR MEASURING THE ENERGY OF 
ELECTRIC WAVES IN WIRELESS TELEGRAPHY. 

that of L and T, the periodicity of the 

discharge will obviously be that of the 
distant station. It will further be seen 
that inasmuch as the potential to which 
the condenser is charged is small, being 
at the most but a few volts, the sparking 
distance in air is extremely small, and 


the velocity of an ordinary key closure’ 


is sufficient to metallically complete the 
circuit, from the time the spark discharge 
starts, in much less than a microsecond. 
Therefore, the dissipation losses in the 
spark discharge affect only a small por- 
tion of the first half period of the oscil- 
lations, and are in consequence very small, 
the chief source of damping being the 
energy absorption of the detector circuit. 

While it is possible to use any form of 
detector that responds to the root-mean- 
square value of a wave-train, a preferred 
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form is a thermoelectric detector, con- 
sisting of a thermojunction between a 
metal point and a silicon surface. This 
form of detector requires no battery in 
circuit, as it operates solely by regenera- 
tion of the joulean heat of the oscilla- 
tion at the contact into a short pulse of 
direct current in the telephone receiver. 
As this detector will give an audible sig- 
nal in the telephone receiver on so small 
an amount of energy as 0.00045 erg, it 
compares favorably with the electrolytic 
detector in sensitiveness, and permits the 
measurement of received energy in the 
most extereme cases met with in long- 
distance wireless telegraphy. 

The technique of the measurement is 
simple, and in many cases does not even 
involve the cooperation of the transmit- 
ting station, save that it be sending sig- 
nals of some sort. With the switch 8 
thrown to the right, the observer waits 
until he hears a dot, or series of dots, 
each consisting of a single discharge. The 
switch is then thrown to the left, and a 
dot or series of dots is made by the key 
K,. By repeating this process, and vary- 
ing the potential of the condenser by the 
potentiometer P, the intensity of the dots 
produced by the condenser discharge may 
be made to balance those sent from the 
distant station. Then, knowing the ca- 
pacity of the condenser, and the poten- 
tial to which it was charged, 

W = CV* 
or, 


W (ergs) = (C (microfarads) V* (volts) ) 10 


In many cases, where sixty-cycle alter- 
nating current is employed at the trans- 
mitting station, the ordinary Morse dot, 
produced by a short pressure of the key, 
is in reality a series of discharges. In 
such event it is necessary that the opera- 
tor at the sending station should tap the 
key in such way that each tap gives but 
a single spark. 

Failing in the cooperation of the send- 
ing operator, and having no single spark 
dots, excellent measurements may still 
be made by the isolation of a single spark 
in a long dash. This is readily accom- 
plished by a key K, inserted in the de- 
tector circuit. Opening this key, and 
then sharply tapping it, a closure of the 
detector circuit lasting only some 0.005 
to 0.01 second is obtained. This usually 
results in the capture of a single spark, 
and a resulting single click in the tele- 
phone receiver, which may be balanced 
against the condenser discharge as before. 

An excellent example of a wireless sta- 
tion which can easily be measured by 
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this method is the Marconi installation at 
South Wellfleet, Mass. The dots from this 
station are always single discharges, and 
can, therefore, be directly balanced against 
the condenser discharge. In Fig. 2 the 
result of a long series of measurements, 
both day and night, is shown. The re- 
coiving antenna was distant ninety miles, 
and consisted of a lozenge-shaped fan 
of copper wire, suspended nearly hori- 
zontally at an elevation of fifty feet from 
- ground. Its measured electrostatic 
-spacity, which was also that of the con- 
nser used in the measurement, was 280 
cro-microfarads. 
he plotted results show that from day 
day the received energy varies widely. 
iile it is not the purpose of this article 
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desired frequency that will give a just 
audible dot being easily measured. In 
this connection it is- interesting to note 
the extreme inefficiency of even the best 
forms of wireless detectors regarded as 
translating devices. 

A high-resistance telephone receiver, of 
the type usually employed in connection 
with wireless detectors, will give a clearly 
defined dot, when a condenser of 0.015 
microfarad capacity, charged to a poten- 
tial of 0.00123 volt, is directly discharged 
through its windings. This corresponds 
to 0.23 X 10~* erg. The most sensitive 
detector at present in commercial use is 
the electrolytic, and this, a periodicity of 
500,000 cycles, requires 364 X 10—* erg 
for the same response. ‘Therefore, the 
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incorporated, the initial movement being 
the installation of an independent tele- 
phone system in Chicago, Ill. Among the 
men interested in the company will be 
Martin W. Littleton, Brooklyn, N. Y.; 
J. D. Powers, Louisville, Ky.; E. L. Bar- 
ber, who is heavily interested in inde- 
pendent telephone companies in the Mid- 
dle West; Roland R. Conklin, director 
of the National Bank, of Cuba; Samuel 
M. Jarvis and John M. Shaw, president 
of the Atlantic Telephone Company.. This 
company and another to be formed for 
the same purpose will have a capitaliza- 
tion of $20,000,000. It is stated that 
arrangements have been made for laying 
wires in the Chicago subway, the tele- 
phone franchise for which has been se- 
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Fic. 2.—REcoRD OF MEASUREMENTS OF ENERGY SENT OvT By ELECTRIC WAVES IN WIRELESS TELEGRAPHY. 


» discuss the theory of this visitation, it 
uay be pointed out that the energy re- 
ceived in the daytime is not materially 
‘ss than that received by night. In Fig. 
’ the day observations are distinguished 
‘rom the night by being in outline, while 
‘he night measurements are shown as full 
black dises. Evidently, while for a dis- 
‘ance of ninety miles there is some vary- 
ing source of dissipation that at times re- 
‘iuces the received energy to less than 


one-third of its maximum value, the effect 


Ol 


daylight can not be held responsible 
for this loss. 

[t will readily be seen that this method 
ends itself admirably to testing wireless 
detectors, the amount of energy at any 


efficiency is approximately 0.06 per cent. 
It is extremely unfortunate that the 
telephone receiver is inefficient at high 
frequencies, or it would be far better to 
discard the detector, leaving only the tele- 
phone receivers in circuit. The low effi- 
ciency of wireless detectors points clearly 
to the importance of investigation in this 
direction, for, with a fairly efficient detec- 
tor, a great increase of present day ranges 
could be obtained. 
ites 
Another New Telephone 
Company for Chicago. 

A new telephone company, which will 
probably be known as the Independent 
Telephone Company of Chicago, is to be 


cured by the above-named interests. The 
president of the independent company will 
probably be Roland R. Conklin, and the 
vice-president, E. L. Barber. 


———__. > 


New Head of Smithsonian. 

Professor Henry Fairfield Osborn, of 
New York city, was elected on December 
4 secretary of the Smithsonian Institu- 
tion to succeed the late Professor Samuel 
T. Langley. Professor Osborn is the first 
vice-president of the American Museum 
of Natural History of New York, and is 
regarded as one of the foremost scien- 
tists in America. He is also widely known 
as an eminent paleontologist ‘and edu- 
cator. 
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THE TELEPHONE SITUATION IN 
CHICAGO. 


FROM A CHICAGO CORRESPONDENT. 


The telephone situation at Chicago con- 
tains elements of national interest. 

In two years the ordinance of the Chi- 
cago Telephone Company expires. “In 
order to enable the building of a new sys- 
tem in time to be in operation when the 
present system goes out of existence an 
ordinance should be granted to the Manu- 
facturers’ Telephone Company now” is the 
essence of the argument by which the tele- 
phone agitation is brought to a crisis at 
the present time. 

The Manufacturers’ Telephone Com- 
pany is an organization at the head of 
which is Levy Mayer, of the firm that se- 
cured the original charter for the Auto- 
matic Telephone Company, later organizer 
of the Adjustment Company, which under- 
took to secure rebates from the Chicago 
Telephone Company for money paid it 
over and above the $125 per year charged 
for unlimited service, and more recently 
the “pro bono publico” advocate of lower 
telephone rates and total abolition of the 
Bell monopoly. His agitation of the tele- 
phone topic has aroused public interest 
to fever heat and enabled him to amal- 
gamate all the local opposition which the 
company has in a new company which 
offers to furnish Chicago with 25,000 tele- 
phones in one year and 50,000 in two years 
to take the place of the 130,000 the pres- 
ent company supplies, and entirely sep- 
arate from the automatic service in which 
a Wall street syndicate is announced to 
be about to invest $20,000,000, increasing 
that service from 7,000 or 8,000 sub- 
scribers to 100,000, and which company, 
it is rumored, has been selected by the 
various independent interests as the 
avenue through which they will enter 
Chicago. 

As the Manufacturers’ company is the 
centre of the excitement, it is necessary 
to analyze it before entering upon the gen- 
eral subject of the telephone in Chicago. 

It appeared on the scene in the form 
of an ordinance submitted to the com- 
mon council. This ordinance was sent to 
members of the council accompanied by 
a letter upon stationery of the Illinois 
Manufacturers’ Association, and signed by 
John M. Glenn, secretary of the associa- 
tion. Other letters were sent out upon the 
association’s stationery attacking the Chi- 
cago Telephone Company. 

With copies of these letters in his pos- 
session a correspondent of the ELECTRICAL 
Review called on the most prominent 
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Chicago members of the Illinois Manufac- 
turers’ Association to ascertain why the 
association had taken up the telephone 
situation in Chicago. It was found that 
such prominent members of the associa- 
tion as the Otis Elevator Company, the 
Simplex Railway Appliance Company, 
Carson, Pirie & Scott, Farwell & Com- 
pany, Sprague, Warner & Company, Ful- 
ler & Fuller and Clow & Sons entirely re- 
pudiated the action of Secretary Glenn, 
that thirty or more of them had signed 
a protest against such action, and several 
of them gave the ExrectricaL REVIEW 
signed interviews which they authorized 
for publication, and which are quoted 
herewith. It was also found that some 
260 Chicago members of the asso- 
ciation had signed the petition asking for 
a renewal of the Chicago Telephone Com- 
pany’s ordinance. 

The Otis Elevator Company, when asked 
for an interview, signed the following for 
publication : 

“OTIS ELEVATOR COMPANY. 
“CHICAGO, ILL., Nov. 21, 1906. 

“We are members of the Illinois Manufac- 
turers’ Association. I was a member of a 
committee from the Union League Club 
which attended a meeting of the directors 
of the Illinois Manufacturers’ Association 
at the Mid-Day Club in the First National 
Bank Building to protest against the use of 
the Manufacturers’ Association’s name in 
connection with the telephone question in 
the city of Chicago, as we believe this to 
be a matter which the people of Chicago, 
through their various local organizations 
and their city government, can adjust equit- 
ably for all concerned. ... 

“As the independent telephone companies 
have not as yet effected the organization of 
a telephone system which will give us access 
to such cities as New York, or which will 
enable Chicago business houses to reach in- 
dependent telephone subscribers generally 
in the various places in Illinois, Wisconsin, 
Indiana, Iowa, etc., without an entire change 
of mechanical equipment, the investment of 
large additional capital, and the general 
substitution of the new service for the old, 
we do not feel that Chicago should even con- 
sider the possibility of abolishing the present 
Bell telephone service. We are large users 
of that service, having two trunk lines for 
our own use, for which we pay at the usual 
rate, and four trunk lines for the use of 
our customers, for which they pay the bill, 
thus enabling us to have the benefit of six 
trunk lines without paying for any part of 
the service beyond that which we use our- 
selves. 

“As far as competition is concerned the 
city of Chicago has already granted oppor- 
tunity for the independents to come into the 
city under the provisions granted by the 
charter of the automatic, which charter pro- 
vides for the use of either automatic or the 
manual service, and which the principal in- 
dependent interests have signified their in- 
tention of using as a means of admission to 
this clty, . .« . 

“We believe Mayor Dunne is entirely right 
in enquiring fully into all the facts and 
figures of the telephone service, and endeav- 
oring to give Chicago the benefit of the best 
service at a fair rate. 

“We do not believe that the people who 
supported him for mayor are in favor of 
granting a charter that will demoralize the 
telephone system of the city of Chicago 
through discontinuance of the present serv- 
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ice and turn a- public utility over to men 
who are not experienced in that line. 

“We have signed a protest against the use 
of the Manufacturers’ Association’s name in 
that connection because we do not sympa- 
thize with the undertaking, and believe that 
the present company is furnishing service 
that is as good as we could reasonably ex- 
pect in a city of such rapid growth, and at 
rates which, under the new ordinance, wil] 
represent the application of equity in the 
interests of both the business and general 
public. 

“Our experience with two telephone sys- 
tems in the city of Cleveland leads us to 
favor one system only. Two systems means 
doubling the inconvenience and expense of 
the service and dividing its value. 

“Read and approved for publication. 
“(Signed ) E. A. RUSSELL, 


“Treasurer Otis Elevator Company.” 
Another signed interview also shows thie 
drift of sentiment among members of the 
Manufacturers’ Association: 


JAMES B. CLOW & SONS. 
“CuicaGco, November 22, ’06. 

“From our experience I believe we have a 
better telephone service in Chicago than in 
any other large city I have visited. I do 
not own any stock in the Chicago Telephone 
Company, but I have considered the subject 
only as a citizen and a subscriber. I know 
that in New York and other large cities 
where we have branch offices the service is 
not as good as that in Chicago, and we are 
satisfied to pay a fair price for good service. 

“We are members of the Illinois Manu- 
facturers’ Association and consistently op- 
pose the position taken by certain officers of 
the association in organizing a telephone 
company. . . . 

“Few seem to realize what the Chicago 
Telephone Company has done for this city. 
It has accomplished more than any other 
concern I have known to keep up with 
the demands upon it for extensions. If any 
ordinary manufacturing concern had been 
called upon to extend its plant as rapidly 
as the Chicago Telephone Company it would 
in all probability have been forced into 
bankruptcy. The city of Chicago has not 
been able to keep up with the growth of the 
city. It has not been able to pave the 
streets, lay water mains or sewers fast 
enough to take care of its increasing popu- 
lation. The telephone company has kept 
up with the growth of the city, and in addi- 
tion has extended its lines and its service to 
every new suburb as fast as required, and it 
has spent millions of dollars giving the city 
the best possible equipment and service. 

“Authorized for publication. 

“(Signed) W. E. Crow.” 


William V. Kelly, of the Simplex Rai!- 
way Appliance Company, signed the {ul- 
lowing for publication: 

“Tt would seem that the efforts of the 
Illinois Manufacturers’ Association in 
telephone matters are largely confined to 
Levy Mayer and Mr. Glenn. I did not 
know the association was actively inter- 
ested in a telephone company. I do not 
know of any meeting at which the 
statements made by Mr. Glenn were au- 
thorized or at which the association was 
committed to an endorsement of the 
Manufacturers’ Telephone Company.” 

S. S. Gregory, attorney for the Auto- 
matic syndicate which has been announced 
as about to spend twenty millions expand- 
ing that service in Chicago, said that Mr. 
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Mayer did not represent him or his in- 
terests. 

President Conklin, of the Illinois In- 
dependent Telephone Association, said 
Mr. Mayer did not represent his associa- 
tion and that he did not think he repre- 
sented the Wisconsin Association. 

Secretary McMeal, of the newly formed 
‘Telephone Manufacturers’ 
said that the association was not repre- 
sented by Mr. Mayer. This is a powerful 
organization that will endeavor to pro- 
mote the interests of independent tele- 
phony, holding its first meeting at the 
Auditorium, December 7th. Mr. McMeal 
added that he did not doubt the Chicago 
Telephone Company would be able to se- 
cure a charter. 

Secretary Brown, of the Civic Federa- 
tion, said he believed the Chicago Tele- 
phone Company was the one to solve the 
telephone question in Chicago and came 
out strongly advocating one company and 
measured rates. — 

President Wheeler, of the Illinois Tun- 
nel Company, said there would be but 
one company and that the mayor would 
not charter another independent  tele- 
phone company. 

The mayor said he favored letting the 
Bell company and the independent com- 
pany fight it out and prove by the test of 
time which is better able to serve the city 
and then buy that one, under municipal 
ownership sanctioned meanwhile by the 
legislature. He favors one company, as 
the “telephone is a natural monopoly,” and 
said that if a new company came in it 
would have to pay the Chicago Telephone 
Company a fair price for its equipment. 

“Do you know who represents. the in- 
dependents—Mr. Mayer or some of the 
others ?” 

“T can not say.” 

These things are important because the 
telephone debate in Chicago seems to hinge 
pretty largely on the admission of the 
independent telephone companies, and the 
mayor is authority for the statement that 
they are already provided for in the auto- 
matic charter which will give them entry 
to the city and permit them to use the 
manual service if the automatic does not 
prove satisfactory for a large exchange. 

The hearings are going on almost daily 
and teem with exciting episodes. The 
Manufacturers’ company is being used to 
pound down the rates of the Chicago Tele- 
phone Company, which does not seem to 
object to being pounded down to a basis 
that will be entirely reasonable, . but ob- 
jects to the Manufacturers’ company 
being made dictators of rates. In fact, 
the Chicago company has submitted an 


Association, 
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ordinance that provides for universal in- 
troduction of the measured basis among 
business houses in place of the unmeasured 
service, and its contention that this is the 
only fair basis (pay-for-what-you-get) is 
meeting with endorsement by the leading 
business houses who would seem at first 
glance to be most affected by the change, 
but who are beginning to realize that 
measured rates will really benefit them, 
for they will increase the popularity of the 
service and thus increase the subscribers, 
and also that business concerns that have 
been restricting themselves to as few tele- 
phones as possible while they cost so much 
per instrument will now be able to have 
all the instruments they need at so much 
for each call, and thus accommodate the 
hosts of customers who have been so often 
greeted with the busy call under the pres- 
ent system. 

As Chicago introduced the five-cent- 
nickel-in-the-slot system, and four-fifths of 
its subscribers use that service without 
protest and are demanding increased 
service faster than the company can supply 
it, the company has an overwhelming ar- 
gument in its favor and will doubtless be 
able to make its point. It has 130,000 
subscribers and about 5,000 or 10,000 more 
in sight. It has offered to give five-cent 
service all over Chicago. It has reduced 
the general rates fully thirty-three per 


cent. It has taken the councilmen to its ex-. 


changes to prove to them that the new 
company couldn’t duplicate any such a 
system in ten years, and the councilmen 
who went are convinced that this is true. 

But the Manufacturers’ company, 
though it has accomplished the purpose 
for which the newspapers backed it, name- 
ly, to secure reduced rates, still holds the 
centre of the stage, demanding an ordi- 
nance that will cut Chicago off from the 
long-distance service of the American 
Telephone and Telegraph Company, cut 
it off from New York, Washington and 
all other cities that are still exclusively 
Bell, and additionally cut off over three- 
fifths of the present local subscribers from 
any service at all. 

These things will make the telephone 
situation in Chicago very interesting for 
some time to come. 

Saturday’s meeting of the council com- 
mittee developed several very interesting 
features. General Manager Hibbard, of 
the Chicago Telephone Company, under 
cross-examination by Mayor Dunne, dem- 
onstrated why the Bell service can not be 
opened up to independent companies 
wishing to enter Chicago without com- 
pelling such companies-to enter into a 
contract with it by which the contracting 
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company will be obliged to furnish equip- 
ment and service enabling the successful 
long-distance use of the system. He 
proved conclusively that no municipality 
can control the operation or equipment 
of outside companies any more than a 
state can control the railroads outside its 
borders. 

In the case of the companies operating 
in harmony with the Bell, there was abso- 
lute control of the service all along the 
line, as for instance, from Chicago to New 
York—thus enabling the Chicago com-. 
pany to locate and compel correction of 
any deficiency or insufficiency of equip- 
ment or service to the end that every item 
entering into the complicated proposition 
of long-distance service should be brought 
to a standard. 

“T was very much interested in Mr. Hib- 
bard’s elucidation of the telephone sys- 
tem,” said Chairman Young of the com- 
mittee, to the REvIEw representative after 
the meeting. “He showed us clearly that 
without every part of the system being 
under harmonious control you can not 
get satisfactory service. I was particu- 
larly taken with the way he showed that 
long-distance service is not like railroad 
service, for when one uses the long-dis- 
tance service he instantly ties up an 
enormous amount of property along the 
whole line. I am more and more im- 
pressed each day with the magnitude of 
this question. It is the biggest thing we 
have to handle here in Chicago, and the 
most vitally important. It takes prece- 
dence just now of the traction problem, 
for whatever Chicago does will affect 
every city in the Union and have its in- 
fluence not only upon hundreds of mill- 
ions of dollars invested or to be invested 
in telephony, but also tend to benefit or 
injure every person in business which in 
anyway centres at Chicago. We shall 
get the best experts we can and let them 
help us find the facts and figures upon 
which to base our action.” 

Mr. Young has made a study of rates 
in different cities, and recently the com- 
mittee published his report in a pamphlet. 
While the sessions of the committee be- 
come excited with the attacks of Mr. 
Mayer upon the Bell, and the retorts of 
Judge Payne, and while the experts and 
the alleged experts pour oceans of tech- 
nical testimony over the long-suffering 
councilmen, he remains quiet and digni- 
fied, never taking any part in the de- 
bate, except to aid in extracting informa- 
tion for well-considered future action. 
Mayor Dunne has already gone on record 
as saying he did not care who got the 
ordinance as long as the best and cheap- 
est service was given the city, and persist- 
ing that he should be given the benefit 
of the services of an impartial expert. The 
committee has fallen into line with this 
idea and is asking for suggestions as to 
the best experts in the country. 

Judge Payne said his company was 
well pleased to have the whole matter re- 
ferred to experts, for the further the 
committee went into details and found 
out facts, the better for the Bell. 








BOOK REVIEWS. 


“Elementary Experimental Magnetism and 


William Allanach. New York. 
Longmans, Green & Company. Cloth. 266 
pages. 5 by 7% inches. Illustrated. Sup- 
plied by the Erecrricat REVIEW at $1.20. 


Electricity.” 


A guide for an elementary course such 
as is offered in the public schools or in 
evening classes for artisans and_ others. 
The treatment is experimental, a method 
which assists greatly in holding the inter- 
est of the students, though it is apt to 
leave them with a rather confused mass 
of information not arranged in any 
logical way, if it be not supplemented by 
The ground covered is 
The mathemati- 


other methods. 
that usually gone over. 
cal proofs are simple and should present 
no difficulty to the student. 


“The Grouping of Electric Cells.” W. F. 
Dunton. New York. -Spon & Chamberlain. 
Cloth. 52 pages. 4 by 6% inches. Sup- 
plied by the ELectrican Review at 60 cents. 


The chief feature of this work is a dem- 
onstration that the rule hitherto taught 
as a perfectly accurate one for grouping 
cells for getting the greatest possible cur- 
rent can not be relied upon to give the 
best grouping in all cases. It is shown 
that the current obtainable with the best 
regular group may be less than given by 
some irregular group. Two rules are 
given, one for grouping cells so as to get 
the greatest possible current, and the 
other for finding the smallest number of 
cells that will send a given current 
through a given external resistance. The 
treatment is, of course, purely analytical. 

“The Practical Engineer Electrical Pocket- 
book and Diary.” 1907 edition. Manches- 
ter, England. Technical Publishing Com- 


pany. Limited. Flexible leather. 474 pages. 
31% by 51% inches. Price, 1s. 6d. 


This is a small pocketbook containing 
a good deal of useful information per- 
taining to electrical science and practice. 
The various electrical units and laws are 
defined and explained, in most cases the 
authority for the statement being given. 
There are the usual tables of resistance 
and electrical constants and a brief de- 
scription, some details of the apparatus 
used being given, though these pertain 
mainly to English practice. Methods of 
testing are explained and the necessary 
instruments described, the practice again 
being English. Different types of elec- 
trical machines are described, methods of 
computing their constants being given. 
Alternating currents receive a brief treat- 
ment. The mechanical features of elec- 
trical design are taken up. There are 
many descriptions of electrical devices 
such as lamps of different types, motors 
and motor-controlling apparatus. The 
book contains the usual tables of mathe- 
matical and physical constants and the 
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rules governing the use of electrical ap- 
paratus in Great Britain. 

“Electricity as Applied to Mining.” Sec- 
ond edition, revised and enlarged. Arnold 
Lupton, G. D. Aspinall Parr and Herbert 
Perkin. New York. D. Van Nostrand Com- 
pany. Cloth. 320 pages. 6 by 9 inches. 
190 illustrations. Supplied by the Etec- 
TRICAL REVIEW at $4.50. 


In the preparation of this book a pro- 
fessor of mining engineering, a professor 
of electrical engineering and a mine man- 
ager have cooperated to produce a work 
giving the leading truths and the main 
principles of electricity and electrical en- 
gineering, and to show how they should 
be applied to mining work. The first 
part of the book is devoted to a discussion 
of the principles of electricity and mag- 
netism, a description of various types of 
primary and secondary batteries, and of 
electrical machinery of various types. The 
significant features of these devices are 
dwelt upon and there is a brief discus- 
sion of the engineering features of a gen- 
erating station. The question of distribu- 
tion and transmission, the calculation of 
conductors, a discussion of methods of in- 
stalling electrical systems and of methods 
of applying motors to driving various 
mining machinery, follow in logical order. 
The method of treatment throughout is 
simple and one easily followed by those 
who have not made a particular study of 
electrical theory. An appendix contains 
special rules for the installation and use 


of electricity in force in Great Britain. 


The Telephone Manufac- 
turer’s Association. 


Announcement is made of the organiza- 
tion at the Auditorium, Friday, December 
7, of the Telephone Manufacturer’s Asso- 
ciation, the object of which is the promo- 
tion of independent telephony. 

The organization committee is made up 
as follows: president, I. G. Ihmsen; sec- 
retary, H. B. MeMeal; treasurer, J. P. 
Cracroft. 

The following companies are said to be 
represented: Stromberg-Carlson  Tele- 
phone Manufacturing Company, Roches- 
ter, N. Y.; Dean Electric Company, 
Elyria, Ohio; North Electric Company, 
Cleveland, Ohio; Vought-Berger Com- 
pany, La Crosse, Wis.; Standard Tele- 
phone and Electric Company, Milwaukee, 
Wis.; Swedish-American Telephone Com- 
pany, American Electric Telephone Com- 
pany, Monarch Telephone Manufacturing 
Company, Farr Telephone and Construc- 
tion Supply Company, and Western Tele- 
phone Manufacturing Company, Chicago, 
Ill.; Aeme Telephone and Electric Com- 


‘pany, Albia, Iowa; Sumter Telephone 


Manufacturing Company, Sumter, S. C.; 
Williams-Abbott Electric Company, Cleve- 
land, Ohio; Chicago Telephone Supply 
Company, Elkhart, Ind.; Century Tele- 
phone Construction Company and 
Ericsson Telephone Manufacturing Com- 


pany, Buffalo, N. Y.; Automatic Electric 


Company, Chicago, Ill. 
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New York Electrical Society. 

The two hundred and sixty-fourth meet- 
ing of the New York Electrical Society 
will be held at the Edison Auditorium, 44 
West T'wenty-seventh street, New York 
city, Wednesday, December 19, at 8 Pp. u. 
A. O. Benecke, of the American Instru- 
ment Company, Newark, N. J., will de- 
liver an address on “Electrical Measuring 
Instruments.” Mr. Benecke will discuss 
the mechanical and electrical problems 
involved in the consideration of the per- 
manent magnetic field; the action of the 
damping frame; the winding of the moy- 
ing coil; the relation between controlling 
force, torque and weight of the moving 
system; the pivoting of the moving coil; 
the difference in the requirements for volt- 
meters and ammeters; series resistances 
and shunts; the shielding against external 
magnetic fields, and the possibilities of 
the instruments in respect to accuracy and 
sensibility. The lecture will be illustrated 
with lantern slides. ' 





o—— ——- 


Brilliant Electric Company to 
Build New Factory. 

It is announced that the Brilliant Elec- 
tric Company, of Cleveland, Ohio, manu- 
facturer of the well-known Brilliant 
incandescent lamps, will erect. a mod- 
ern lamp factory at Conneaut, Ohio. 
The company has enjoyed a phenomenal 
growth during the past year, the in- 
crease in business being from 300 
to 500 per cent. The general offices 
will probably remain in Cleveland, but 
a modern suite of offices will be 
equipped for the engineering and manu- 
facturing departments at the new factory. 
Already advertisements have been placed 
in the Conneaut local papers asking for 
a large number of employés, to form a 
nucleus for the new manufacturing force. 
It is expected that the new plant will be 
in operation by about June 1, 1907, with 
an initial floor equipment of 50,000 


square feet. 
——— 


Strike at the Works of the 
General Electric Company. 
There is no alarm felt by the Genera! 

Electric Company over the strike affect- 
ing about 2,000 employés, members of the 
Industrial Workers of the World. Re- 
cently three draughtsmen employed in the 
switchboard: department were dischargec 
for incompetency. Failing to secure 
their demands for reinstatement of these 
men, the disaffected members quit on Sat- 
urday afternoon. By Wednesday the strik- 
ers had returned to their positions, leaving 
the three to seek places elsewhere. There 
was considerable dissatisfaction among the 
workmen over the trouble caused by the 
unreasonable attitude of these three men, 
and the Federation of Labor refused to 
support the strike. 
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THE EVOLUTION OF GAS POWER. ' 


BY F. E. JUNGE. 





The conservation of the world’s natural 
resources, both by economic methods of 
production and by scientific means of 
transformation, tends toward the stability 
of modern industry and is essential to 
the life and prosperity of future gener- 
ations. 

Great savings in the world’s supply of 
fuel materials can not be made unless re- 
course is had to the elimination of tradi- 
tional methods of production which have 
largely stood in the way of economical 
progress, and to the adoption of novel 
means of generation which effect the 
transformation of fuel energy into me- 
chanical power in a more direct and ef- 
ficient way. ‘To the achievements already 
realized in this direction, there has lately 
been added one that even a few years ago 
would have been deprecated by the con- 
servative engineer as a more or less fan- 
tastic and impossible dream, namely, the 
gasification of inferior grades of fuel, the 
utilization of waste products, and their 
direct conversion into useful power in gas 
engines. 

Who can help admitting that the em- 
ployment of gas power has actually be- 
come a factor of consequence in the 
world’s total energy output when it is con- 
sidered that in Germany, a small country 
of four-fifths the size of Texas, there are 
to-day in the iron and coal industry alone 
in active service or in contemplation 136 
gas-blowing engines with 161,300 horse- 
power, 200 gas dynamos with 206,300 
horse-power, eleven gas engine roll drives 
with 17,000 horse-power, and forty-seven 
coke oven dynamos with 40,000 horse- 
power, besides four engines with 1,500 
horse-power, for other purposes, or 
a total of about 400 large gas engines with 
a combined capacity of 420,000 horse- 
power. 

As in the case of every other technical 
innovation the early period of growth of 
a novel method of energy making must 
needs be sporadic and must encounter 
competition in order to gain strength to- 
gether with progressing expansion. Iso- 
lated inventions even if commercially 
sound will fail unless technical science 
and the development of appliances are cor- 
respondingly advanced. 

Various attempts to improve on the 
working process as carried out in standard 
engines (as by prolonged expansion, com- 





_' From a paper read at the meeting of the American 
Society of Mechanical Engineers, held in New York, 
December 4-7. 
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pounding, and water injection) have 
proved to be entries on the wrong side 
of the balance sheet. The drawbacks 
common to all of these so-called improve- 
ments are increased bulk, weight, first 
cost, and negative work expanded. The 
best method of prolonging expansion is 
by high compression of the dynamic 
charge before combustion. The most 
economical way of reducing heat losses 
through the exhaust is by utilizing the 
same for raising steam in an exhaust 
boiler. As high as 160 pounds per square 
inch can in this way be generated and 
used for factory heating or other purposes. 
Generally ten per cent or more of the 
total output can be recovered from the 
exhaust of gas engines. Even the inter- 
esting experiments of that distinguished 
authority, Dugald Clerk, in which he 
tried to improve on the working proc- 
ess by increasing the density of the 
charge before compression, have failed to 
effect any considerable advantage. The 
additional neutral gas he used, though it 
reduces temperatures all around, tends 
to retard the influx of heat, and thereby 
promotes after burning and heat loss 
through the exhaust. The combustion 
process pure and simple, as used in the 
standard types of engines (the Nurem- 
berg, the Koerting, the Oechelhauser, the 
Cockerill, the Westinghouse, the Reich- 
enbach, ete.), gives the highest economic 
efficiency attainable with the Otto cycle. 

Another practical drawback, and one 
that can not be overcome by the highest 
engineering skill because inherent in the 
cycle, is the lack of overload capacity in 
gas engines and the fact that the range of 
economical load is limited to only a frac- 
tion of the total. This is by no means 
as small as is usually held. Another un- 
fortunate characteristic of the gas engine 
is its lack of overload capacity. This 
often militates against its adoption and 
is especially felt when operating urban 
and interurban railway plants. It can 
be compensated either by a storage bat- 
tery of sufficient capacity, or by an aux- 
iliary steam turbine system as proposed 
by Stott, or by the installation of spare 
gas engine units with a corresponding 
equipment for gas storage or instantane- 
ous generation. There is no prime 
mover that lends itself better to the latter 
application, especially as since the em- 
ployment of compressed air, gas engines 
can be started quite as easily as steam en- 
gines. 

Since the majority of failures of gas- 
power plants have been due to the fact 
that the engines selected were too small 
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for the maximum duty which they were 
expected to perform, the rating of gas 
engines should be standardized and the 
public should be advised by the manufac- 
turers that for a service with heavy over- 
loads, such as occur, for instance, when 
driving rolling mills, the capacity of gas 
engines must be considerably larger than 
that of steam engines. 

Though the ideal after which we are 
striving is still far from what we have 
actually attained, it would be wrong to 
conclude that the present type of gas 
prime movers is not on a high level of 
excellence, not only as an economical, but 
as a reliable machine. Just as the steam 
turbine can not be regarded as having 
reached its highest state of perfection and 
yet is a commercial engine of the great- 
est possibilities, so it is with the gas en- 
gine. After having passed out of the 
costly experimental state and after havy- 
ing reached a condition of standard de- 
sign, its manufacture is now as profitable . 
to the engine builder as its application is 
to the power consumer. 

The variety of earlier forms has now 
been reduced to two classes—(1) the 
double-acting-tandem four-cycle engine 
and (2) the double-acting two-cycle en- 
gine. The single-acting type of each is 
only applicable in the smaller sizes. Each 
type has its disadvantages and each its 
special field of application. The four- 
cycle is used for general power work and 
the two-cycle for blowing service and 
wherever variable and low speeds are es- 
sential. There is a tendency toward the 
employment of higher speeds in large gas 
engines, in order to reduce the first cost 
also of the generator. Therefore, since 
the peculiar process of charging with an 
open exhaust limits the two-cycle engine 
to speeds of from eighty to 100 as a 
maximum, this type is at a disadvantage. 
It would lend itself better to the building 
of vertical engines. Vertical engines prom- 
ise great savings in manufacture and, of 
course, in floor space. They must be de- 
veloped in order to compete with steam 
turbines in space economy, and also for 
purposes of ship propulsion. 

Of the various methods of regulation ap- 
plicable in large gas engines, namely, the 
quality, quantity and combination system, 
the last-named (as developed by Reichen- 
bach and Mees) is superior to all, because 
it reduces the calorific value and the quan- 
tity and therefore the compression of the 
mixture at the lower loads less than do 
the others. Therefore, more regular and 
efficient combustion is secured with de- 
creasing load and lean mixtures, especially | 
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when the point of ignition is automatically 
advanced. 

Regarding the latest thermal perform- 
ances of internal-combustion engines, at- 
tention is called to (1) a fourteen-horse- 
power Manienfelde alcohol motor and a 
seventy-horse-power Diesel oil engine 
showing on test an indicated thermal effi- 
ciency of 41.7 per cent; (2) a twenty- 
horse-power Gueldner gas engine running 
on city gas with 42.7 per cent, and 
(3) a  500-horse-power Borsig-Oechel- 
hauser coke-oven gas engine with 38.6 
per cent. These figures refer to ap- 
proximately full-load conditions. There- 
fore, one horse-power indicated in the cyl- 
inder of the best gas engines so far on the 
market requires the expenditure of only 
1,490 calories or 5,900 British thermal 
units. The economic efficiency of the latest 
types of gas engines, based on the actual 
output of available work, is therefore be- 
tween the limits of thirty-two and thirty- 
three per cent. 

In large power plants the item of fuel 
cost is composed, besides the price for ‘the 
coal, of the expense of handling it be- 
tween the car and the ash pile, including 
sufficient fuel storage capacity to guaran- 
tee permanence of production during all 
emergencies, and especially against inter- 
ruptions in the supply service, such as are 
occasioned by strikes, railroad accidents, 
car or locomotive famines, ete. It is ob- 
vious that with the reduction of the fuel 
bill to one-third, the interest on the 
amount of capital locked up in the coal 
stored, and ‘in the storage equipment, as 
well as the cost of operation and upkeep, 
are correspondingly reduced. With the 
same investment the gas-power plant can 
tide over periods of fuel shortage and 
keep up production when the steam com- 
petitors would have to shut down. 

The question of fuel valuation which 
comes up when studying the comparative 
cost of power plants and their economics 
has still another aspect. The present atti- 
tude is that the cheaper the fuel the less 
profitable it is to use gas power in a plant. 
If, therefore, a gas-power plant can not 
effect a saving in the cost of labor, sup- 
plies and repairs over what is obtained 
with steam, there will be a definite eco- 
nomic limit fixed which is determined 
by the price of fuel, and beyond which 
there is apparently no hope for gas power. 
Curves have been plotted showing diagram- 
matically the comparative cost of a gas 
and a steam installation. 
plotted they were equal for coal in the 
neighborhood of $2 per ton. A year later 


it was shown that the two cost lines crossed 


When first. 
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ata point corresponding to a value of 
coal of $1 per ton. It has been suggested 
that a further reduction in the price of 
gas-power machinery may eventually tend 
to effect a crossing of the two curves at 
the zero point of the cost of coal. This 
would mean that when fuel can be had 
for nothing both plants can deliver power 
at the same cost. 

There is so much being said just now 
about the realization of ideas in industrial 
pursuits that it is surprising to find in 
the conservation of fuels no trace or effect 
of such doctrine. All power plants are 
designed with the ultimate object of being 
producers of wealth for the present owners 
and with no regard for future activities. 
But even when guided by purely material 
motives, it is well to remember that the 
valuation of property is subjected to great 
fluctuations brought about by the rapid 
expansion of industries and the develop- 
ment of new branches. 

The gas producer in its present form is 
a comparatively modern creation. Devel- 
oped from the regenerative furnaces such 
as were employed, among others, by Sie- 
mens in the process of steel making, they 
found early attention in England and 
France. These earlier producers were of 
the pressure type. In them steam and air 
were blown through an incandescent fuel 
bed, and the gas thus generated was stored 
in a holder. Their sphere of application 
was considerably reduced by the invention 
of the suction producer, which was first 
developed by Benier in France and by 
Koerting in Germany. Its apparent ad- 
vantage consists in that the gas-making 
apparatus is under suction instead of un- 
der pressure, since air and steam are 
drawn through the fuel bed by the as- 
pirating action of the engine piston. No 
extra coal-fired boiler is required for rais- 
ing steam. This performance is left to the 
sensible heat of the gases leaving the pro- 
ducer. The bulky gas-holder is also elimi- 
nated. 

Suction gas plants are very simple, safe 
and reliable in action, and have found an 
extensive field of adoption in Europe and 
also a limited sphere of usefulness in this 
country. The lower grades of American 
fuels present characteristics less suitable 
for gasification than are possessed by the 
European coals. 

Of all the various industries which have 
been benefited by the evolution of gas 
power, the iron industry has been the most 
favored, since the blast-furnace as the po- 
tential source of energy not only serves to 
convert the raw materials into pig iron, 
but also produces gas as a valuable by- 
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product. This can be used for producing 
the power that is required in the power 
plant proper, and besides leaves available 
a considerable surplus for other uses. 

It is a well-known fact which need not 
be here developed in detail that of the 
total quantity of gas generated in a blast- 
furnace plant about fifty per cent is re- 
quired within the plant. This includes 
losses at the furnace top and in pipings. 
viz.: for driving blowing engines, heating 
blast stoves, operating the cleaning plan: 
and generating electric energy in the cen- 
tral station, while the rest, representin: 
an amount equal to twenty-five horse- 
power per ton of pig iron produced every 
twenty-four hours is available for outside 
purposes or sale. Modern combined works 
often possess their own collieries and coke- 
oven plants, which represent an additional 
source of available power. 

In modern by-product ovens the quan- 
tity of gas produced depends on the 
quality of the coal coked, on its moisture 
and on the type of oven, and varies con- 
siderably in composition during one cok- 
ing period. Deducting sixty per cent for 
heating retorts and ten per cent for 
driving plant auxiliaries, there remain 
available for every ton of coal coked in 
twenty-four hours, from five to six horse- 
power for other uses. The third source 
of energy, the gasification of culm piles, 
will liberate from every ton of culm 
charged in the producer in twenty-four 
hours about twenty-five horse-power, after 
deducting losses through deterioration, 
ete. 

That the total amount of useful power 
that can be gained by scientific transfor- 
mation from the first two sources alone 
is no negligible quantity will be seen 
when applying the above figures to Ameri- 
can conditions. With an annual coke 
production of 35,000,000 tons in the 
United States, and utilization of the coke- 
oven gases in regenerative ovens, ther 
can be liberated with modern gas engine~ 
in the neighborhood of 1,500,000 horse- 
power, if a best consumption of 8,00! 
British thermal units per brake horse- 
power is assumed. With an annual pi: 
iron production of 25,000,000 tons the 
surplus blast furnace gases will generat: 
in the neighborhood of 3,000,000 horse 
power in gas engines. 

A third application which the surplus 
power has found in Germany, and whic!: 
recommends itself for adoption especiall; 
in this country, is to drive electric rail- 
ways for the transportation of raw ma- 
terials and finished goods throughout the 
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commercial distribution sphere of. iron 
and steel works. 

Technically considered, this problem is 
very attractive, since the particular ap- 
plication affords a nearly constant outlet 
for the surplus power all year round, be- 
cause the production of iron and the con- 
<umption of energy are balancing each 
her. When depending on unstable out- 
side markets, we always have to introduce 
‘nto the calculation a coefficient of safety. 
\Vith two blast furnaces, we can only fig- 
ire on the available surplus power of one 
‘urnace as forming the basis for a guar- 
intee to an outside consumer since a 
‘juctuation in the iron market may require 
‘he banking of one furnace. Also the 
nlant load factor of the proposed appli- 
ation becomes higher than when current 

supplied to a neighboring city for 
lighting purposes. 

In Germany it was planned some time 
azo to build a high-speed electric rail- 
way from Berlin to Vienna and to use 
ie various iron smelting plants and col- 
lieries located along the road as substa- 
iions for supplying electric energy to the 
line. But it was found that there was in 
most cases an adequate consumption of 
-urplus power in the neighboring districts 
of these plants, so that there was not 
enough energy left available for realiz- 
ing this project. In this country there 
are in certain localities vastly greater pos- 
sibilities for operation in the direction in- 
dicated. 

It is difficult to obtain correct figures 
on the total savings that can be effected in 
ihe production of iron by the application 
of gas power, but from fifty cents to one 
dollar per ton of pig iron made have been 
recorded in various continental works. 

In central electric stations which are 
located where no energy is available 
‘rom near-by iron smelting plants or coal 
imines, the gas producer takes the place of 
‘he blast furnace and coke oven as the 
potential source of energy. Especially is 
‘he production of electric power at rea- 
‘onable rates of importance for very 
‘arge cities where the price of real estate 
'n the centres of districts is high, and for 
‘solated communities, country houses, and 
‘arms which are located outside the com- 
‘iercial radius of metropolitan or other 
ventral stations. The distribution of 
‘own gas for individual power purposes, 
while not so much restricted to central 
location within the city, can not, without 
ioss, be extended over wide territories. 
Moreover, at the present price of illumi- 
vating gas, it can not compete in the field 
! power production with the independent 
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suction gas plant even if the latter use 
such high-grade fuels as anthracite and 
coke. 

Suction plants will work in the small- 
est sizes as economically as in the larger, 
and, of course, vastly more so than the 
largest and best-equipped steam plants. 
They occupy very little space and may be 
installed in the basement of apartment 
and other houses without being at all dan- 
gerous or difficult to handle. Starting 
from cold does not require more than from 
ten to fifteen minutes. The smoke nui- 
sance, which is sometimes so objectionable 
in: cities, is completely eliminated for all 
grades of coal that can be gasified. The 
personal equation is greatly reduced, since 
the process of gasification is not depend- 
ent on the skill of the fireman. Stand- 
by losses are also very low compared to 
steam plants. For small work and very 
intermittent working oil and alcohol en- 
gines are superior, since with them fuel 
consumption stops entirely as soon as the 
engine is shut down. ; 

In a recent address, delivered by Pro- 
fessor Riedler-Charlottenburg to the 
Verein Deutscher Ingenieure on the evo- 
lution of the steam turbine, the situation 
was characterized by the following re- 
markable words: “A development of un- 
precedented rapidity of one of the most 
difficult motors in the history of me- 
chanical engineering: a sweeping victory 
in the power station field: a momentous 
advance of the highest importance, prin- 
cipally to electrical engineering.” If we 
consider that what was thus described is 
a new machine which transforms the 
energy of steam into useful power at a 
higher degree of mechanical excellence, 
with a saving in weight and bulk and cost 
of the prime mover and generator, and 
with a greater uniformity of turning ef- 
fort, but with the same low economic ef- 
ficiency, we are at a loss to give expression 
to the extreme importance which the evo- 
lution of gas power possesses as a factor in 
the field of industrial economics. It may 
suffice to draw attention to the fact that 
this is not the substitution, by a rotary 
type or prime mover, of a reciprocating 
engine of the same thermal characteristics, 
but the complete abandonment of a tra- 
ditional and wasteful process of energy 
generation in favor of a direct and ef- 
ficient method. It has not only extended 
the capacity of our fuel resources to 
double and more of their former value, 


but has also enabled us to profitably 


utilize material and property which was 
deemed utterly worthless even a few years 


ago. 
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Pupin Telephone Cable 
Across Lake Constance. 

A submarine telephone cable has re- 
cently been laid by Siemens & Halske 
across the Lake of Constance, between 
Friedrichshafen and Romanshorn, says 
the Electrician, London. The laying of 
this cable marks a great advance toward 
the realization of long-distance subma- 
rine telephony, as some doubt has hitherto 
existed as to the possibility of laying sub- 
marine cables fitted with Pupin self- 
induction coils. These coils, which are 
provided at certain intervals, thicken the 
lead-covered cable considerably in these 
places, so that the laying was attended 
by great difficulties. After the failure 
of the first attempt in the autumn of 1905 
with the ordinary type of cable-laying 
gear, special new apparatus had to be 
built to deal satisfactorily with the thick- 
ened portions of the cable. The latter 
were reduced to a certain extent by in- 
serting the coils in a different manner. 
After all these preparations had been ac- 
complished, a second attempt was made 
at the beginning of last August. The 
cable was coiled on a drum about thirty 
feet in diameter and five feet high, and 
was led over rollers to the paying-out 
machine, provided with dynamometer and 
brake in the usual way. Before the actual 
laying of the cable took place, experiments 
were carried out with a length of 550 
yards, provided with several coils, which 
after a few miles’ trailing on the bottom 
of the lake and considerable strain showed 
no damage. As soon as the laying had 
begun, a serious fault was discovered 
which could not.be immediately localized. 
The cable had to be hauled on board, cut 
from the shore cable, which, however, was 
found to contain the fault, and operations 
were started afresh without any further 
disturbance, so that the work was com- 
pleted in two hours and one-half. Advan- 
tage was taken in the laying of the cable 
of the extensive experience of Siemens 
Brothers & Company, and the cable was 
successfully laid with only one per cent 
of slack. Directly after the laying, tele- 
phonic communication was obtained with 
Berlin over the new line. 


Increased Value of Copper 
Exports. 

According to a bulletin published by the 
Geological Survey the production of cop- 
per in the United States in 1905 exceeded 
901,000,000 pounds. The three leading 
regions of production are Butte, Mont., 


Arizona and the Lake Superior region. 
In Idaho and Utah there was a marked 
increase, while in California and Tennes- 
see there was a decrease. The total pro- 
duction for the world, in long tons, for 
1905 was 701,252. The exports of cop- 
per in 1905 in its various forms aggre- 
gated in value $86,408,731, or nearly dou- 
ble the value of the exports in 1903. 
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Distribution of Electrical Energy in 
Street Railway Systems. 


A report made to the recent street rail- 
way congress, held in Milan, Italy, dealing 


with methods of distributing electrical - 


energy for street railways, is given here. 
This was prepared by Emilio Piazzoli, 
who has obtained reports from ninety- 
two companies. Of these ninety-two com- 
panies eighty-six use the sector system, in 
which the distributing lines are cut into 
independent sections. Of these eighty- 
six seventy-seven prefer to maintain all 
sections independent of one another, while 
nine prefer to have them connected. 
Methods employed in a large number of 
companies are mentioned, somewhat in de- 
tail, and the advantages of the two systems 
summed up in the following way: When 
the zones are fed independently one of 
another the reliability of the system is the 
greater, for it permits easy localizing of 
the faults, and if one feeder breaks down 
that section can be easily supplied from 
the adjacent ones. It also makes it im- 
possible for breakdowns of one section to 
influence the neighboring sections. The 
advantages of the non-sectioned system 
are: The distribution of the load through- 
out the system is more uniform, so that 
there is a better utilization of the copper, 
and in this way sudden overloads on the 
cables are avoided. It is thought, how- 
ever, that these two advantages do not 
compensate for the inconveniences of the 
method and the less reliability as com- 
pared with the other system. It is sug- 
gested that careful and long study should 
be made of the performance of automatic 
disconnecting switches, which might be 
used for cutting out any section on which 
trouble occurs. If a practical discon- 
nector of this type is found it will permit 
every system to secure the advantages of 
both systems of distribution —Translated 
and abstracted from  L’Blectricien 
(Paris), October 27. 
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The Water Powers of Peru—Their 
Development and Possible 
Applications. 

Some of the details of the suggested 
development of Peruvian water powers 
are given here by Emile Guarini. One 
town much interested in this proposed de- 
velopment is Mollendo, where there is to- 





day no power plant of any description. 
There is under contemplation a plan to 
install a steam plant at this city, although 
the cost of fuel is high. In its immediate 
vicinity, in the Tambo valley, there are a 
number of small streams capable of de- 
veloping 700 horse-power, which can be 
easily utilized and transmitted electrically. 
It is suggested that since, in the first 
instance, efficiency is not of much im- 
portance, that a primitive water-wheel of 
local manufacture, connected to a dynamo, 
would meet all the present requirements. 
Mollendo gets its water from the mount- 
ains at an elevation of 7,000 feet above 
The pipe line is about eighty 
miles long. This pipe line is of sufficient 
size to supply 320 horse-power, but un- 
fortunately its construction is not suffi- 
ciently strong to enable it to be used for 
this purpose. The line, moreover, does 
not run direct to the city, but supplies 
separate reservoirs at different levels. It 
will be practicable to place a small gen- 
erating plant at each of these reservoirs 
and in this way deliver about 250 horse- 
power to the city. Although the Tambo 
valley abounds in small water powers 
there is only one instance in which they 
are utilized. This is for a small private 
plant. The Rimac river is capable of 
developing at least 100,000 horse-power ; 
while by damming the Chili river near 
Charcani it will be possible to develop 
about 100,000 horse-power there. Par- 
ticulars are given of the proposed plan 
for utilizing the waters of Lake Titicaca. 
This might be done by tunneling through 
the mountains and discharging on the 
ocean side of the slope, but this would 
call for a tunnel about thirty-six miles 
long, which is impracticable. The other 
way would be by pumping the water over 
the crest of the mountains. It is esti- 
mated that it would be practicable to draw 
off from Lake Titicaca water sufficient to 
develop four and one-half million horse- 
power, and after allowing for all losses 
there would be 2,000,000 available for 
sale. A petition has been submitted to 
the Peruvian congress asking for the ap- 
pointment of a special commission to 
make surveys and report upon the feas- 
ibility of this development.—Abstracted 
from the Engineering Magazine (New 
York), December. 


sea level. 


Wireless Telephony by Means oi 
Electric Waves. 

The system of wireless telegraph 10- 
cently proposed by Valdemar Poulsen, 
described in the issue of the Evrcrric\: 
Review for December 8, in which a con- 
tinuous train of high-frequency electri. «| 
waves is secured by a modification of the 
singing arc, suggested to E. Ruhmer, w«!- 
known from his experiments in optical 
wireless telephony, that he might utilize 
such electric waves for a system of wire- 
less telephony. A description of his tesis 
of such a system is given here by Ir. 
Alfred Gradenwitz. There are two ways 
in which variations of the electrical waves 
might be caused, and which might repro- 
duce speech. One is by a change in the 
intensity of the waves, and the other by a 
change in frequency. A high-frequency 
arc of the Poulsen type was set into opera- 
tion and variations due to a telephone im- 
posed upon it by means of a transformer, 
the primary of which is connected in the 
telephone transmitter circuit and the sec- 
ondary in the transmitting circuit, but not 
in the oscillating circuit of the arc. To 
determine the effect upon the arc it was 
submitted to a rotating mirror test, but 
the frequency, which was estimated to b> 
about 300,000 per second, was too high 
for this method to separate the individua: 
variations. When connecting the oscillat- 
ing circuit inductively with a vacuum tube 
oscillograph, the ray of the tube was de- 
flected and produced a glowing band of 
constant width. Speaking into the trans- 
mitter produced variations in the lumin- 
ous intensity of this band with indenta- 
tions corresponding to the sound waves, 
thus showing that the high-frequency 
oscillations were affected in some way »Y 
the telephone. Ruhmer was unable to 
decide which of the two processes mon- 
tioned above was realized, but is inclined 
to suppose that there was a composite 
effect, depending upon an alteration of 
both wave-length and intensity. A icst 
of transmission was made by _loos:ly 
coupling a transmitting antenna to the 
oscillating circuit. The receiver consisted 
first of a microphone contact, but ‘his 
was not altogether satisfactory, and an 
electrolytic receiver was substituted for it. 
With the latter, spoken words were trans- 
mitted about forty yards with an aerial 
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about five feet in length. Ruhmer believes 
that by providing a longer aerial he will 
be able to transmit speech in this way a 
distance of several miles.—Abstracted 
from the American Telephone Journal 
(New York), December 1. 
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A Method of Producing Continuous 
High-Frequency Electrical 
Oscillations. 

While experimenting with a Wehnelt 
electrolytic interrupter 8. G. Brown dis- 
covered that the apparatus could be re- 
versed ; that is, by replacing the inductance 
by a capacity shunting the poles of the 
cell, the electrode of the smaller surface 
became the cathode. The electrolyte was 
a solution of caustic potash. It was also 
found that the efficiency could be increased 
by bringing the cathode close to the anode 
on the surface of the liquid, and measure- 
ments of the current passing through the 
condenser showed that the oscillations rose 
to many thousand per second. This 
method is not satisfactory for producing 
oscillations, because of the rapid destruc- 
tion of the electrodes. It was found later 
that the liquid was not essential to the 
device, and that the spark discharge could 
be caused to take place between hard car- 
bon or metal electrodes working in air; 
but, in all cases, some system of cooling 
the positive electrode was required, other- 
wise this would be raised in temperature 
above a critical limit, and an are would 
form and the oscillations cease. This 
cooling was first effected by standing a 
portion of the electrode in water. The 
effect of increased air pressure upon the 
discharge was tried, and it was found that 
as the pressure increased the results im- 
proved, and vice versa. The chief objec- 
tion to this method was the burning away 
of the positive electrode, calling for fre- 
quent adjustment. To get around this 
difficulty a dise of metal, preferably alu- 
minum, was revolved slowly. This formed 
the positive electrode. The negative con- 
sisted of a copper block resting against 
the edge of the disc. Upon passing a di- 
rect current at 200 volts pressure through 
a resistance and a high self-induction, and 
thence through the disc to the copper 
block, exceedingly rapid oscillations were 
produced in a capacity shunting the mov- 
ing contact. Measurements of the cur- 
rent flowing in this condenser showed by 
calculation that the oscillations were in 
some instances of the order of millions 
per second. A small incandescent lamp 
consuming one ampere at twenty volts 
could be brilliantly lit up through a con- 
denser of 0.005 microfarad, although the 
effective electromotive force across the 
electrodes could not have exceeded fifty 
volts. Many experiments with this ar- 


‘subjected to a torsional force. 
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rangement were tried, which fully proved 
the existence of these high oscillations 
and their continuous production. It was 
possible to light up an incandescent lamp 
through a nine-inch brick wall, employing 
only two loops of wire of one single turn, 
each enclosing an area of some three 
square feet and placed on either side of 
the wall. Oscillations were caused to flow 
in one loop, and the lamp was placed in 
the other. The advantage of this method 
of producing oscillations is that it is self- 
cooling and self-regulating. Self-regula- 
tion is effected by fixing the copper block 
on one end of a counterbalanced arm so 
that it can be adjusted to float with a 
definite pressure on the edge of the disc. 
The instrument requires little or no at- 
tention, and has been worked all day 
without adjustment and with no appear- 
ance of change.—Abstracted from the 
Electrician (London), November 23. 
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Electric Hauling on the Vienna 
Railway. 

A complete description is given here by 
Karel Rosa and Vladimir List of the loco- 
motive proposed by the Elektrotechnischen 
Fabrik Fr. Krizik, Prague, Austria, for 
use on the Vienna Railway. The loco- 
motive is equipped with four motors, each 
rated at 130 horse-power for one hour. 
They take current at 750 volts and re- 
volve at 545 revolutions per minute. They 
are geared in pairs to the two driven 
axles of the locomotive, each motor of a 
pair driving through its pinion and a 
common gear. In this way all thrust on 
the shaft is avoided, so that it is only 
The motor 
frames are split longitudinally to give 
access to the armature. There are four 
poles, each having its own coil. The pro- 
vision for ventilation is exceptionally 
good. The motors are connected in pairs 
in series and are supplied from a three- 
wire, 1,500-volt overhead system, the 
track being used as the neutral line. The 
motors are started by connecting all four 
in series across one side of the system, 
one of the two collecting devices being 
disconnected at this time. After the re- 
sistance has been cut out one pair of 
motors is then short-circuited, throwing 
the other directly across this side of the 
system. The other pair of motors is then 
connected to the other side of the supply 
system. The collecting device is of the 
pantagraph type, with a roller which 
presses against each wire. The switches 
are operated mechanically and are pro- 
vided with magnetic blowouts. Com- 
pressed air for operating the brakes and 
track-sanding device is supplied from a 
compressor driven by a double motor, each 
half wound for 750 volts. The controller 
is operated by a large hand wheel placed 
in the locomotive cab in the rear of the 
switching devices, so that their operation 
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may be closely watched. Tests of the 
motors proposed for the locomotive show 
a very flat efficiency curve which reaches 
eighty-eight per cent with an output of 
120 horse-power.—Translated and ab- 
stracted from Elektrotechnik und Ma- 
schinenbau (Vienna), November 11. 
ST 


On the Relative Activities of Radium 
and Thorium Measured by the 
Gamma Radiation. 

Recent work by Boltwood and Dadour- 
ian shows that about one-half of the radio- 
thorium in radioactive materials is ab- 
stracted in the chemical processes of pre- 
paring the commercial salts of thorium. 
This fact was established independently 
by two observers, one measuring the alpha 
activities of the minerals, and the salts; 
the other comparing the activities of their 
respective emanations. To complete this 
research A. S. Eve has carried out a sim- 
ilar investigation, using, however, the 
gamma radiation method. The object of 
the experiment was not to verify the work 
of the experimenters mentioned above, but 
to ascertain if the method employed gave 
results in good agreement with the other 
two. This was found:to be the case. The 
work consisted in determining the ratio 
of the gamma activities of radium and 
thorium when both are in radioactive 
equilibrium, and in ascertaining the rela- 
tive amounts of radio-thorium and thor- 
ianite and thorium nitrate, respectively, 
by measurement of the gamma radiations. 
The experiments were made in the usual 
manner by an electroscope. The sub- 
stances compared were radium bromide, 
thorianite and thorium nitrate, the source 
of each being given. The relative activ- 
ities as well as the specific activities were 
determined, and the following results are 
deduced: The thorium and its products 
in the thorianite are more active than 
the thorium and its products in the thor- 
ium nitrate in the ratio of two and one- 
half to one, a result in good agreement 
with Boltwood. Radium bromide in radio- 
active equilibrium is more active than an 
equal mass of thorium oxide in radio- 
active equilibrium in the ratio of four 


and one-half million to one. In a pre- 
vious paper the author suggested that a 
kilogramme of commercial thorium nitrate 
might form a convenient standard for 
gamma ray measurement. The recent in- 
vestigation demonstrates that this sug- 
gestion was not a good one, since the 
radio-thorium would be continually in- 
creasing in such a standard, and at a 
rate at present unknown. The only feas- 
ible plan of providing standards seems 
to be by comparison with a sealed stand- 
ard of radium bromide of known weight 
and purity—Abstracted from the Amert- 
can Journal of Science (New Haven), 
December. 
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ADVERTISING ELECTRICITY—PART Il. 


BY FRANK B. 


RAE. 


ORGANIZATION OF SOLICITORS. 


The soliciting force is the backbone of 
any campaign of business-getting by an 
electric light company. The most ardent 
advocate of advertising, if he be honest, 
will not endeavor to gainsay this, and 
only the most ignorant of amateurs w 
presume to expect any very real results 
from a publicity campaign which has not 
the assistance and cooperation of aggres- 
sive, tactful and well-schooled solicitors. 

The central station manager without ad- 
vertising experience will immediately pro- 
test that these same solicitors could secure 
the business independent of any advertis- 
ing effort. Very true. But the advertis- 
ing will enable the solicitors to get more 
husiness in less time. It is a matter of 
economy and common sense to employ 
whatever means will make for quicker, 
easier selling. The object of advertising 
is merely to create opportunities for the 
sales force; to awaken interest in the 
commodity offered; to educate prospective 
users to an appreciation of its advan- 
tages, and finally, to bring them to the 
point where it is both expeditious and 
easy for the salesman to secure contracts. 
It is not the aim of advertising to usurp 
the functions of the salesman, only to 
make his work easier, to the end that he 
shall write a greater amount of business 
upon more favorable terms and in less 
time. 

ORGANIZATION OF SOLICITORS. 

The organization of a soliciting force 
is a matter so wholly dependent upon 
local conditions that it would be futile to 
lay down any cast-iron rules. Circum- 
stances may prescribe one solicitor or fifty. 
They may make it essential to call upon 
the specialist or the manufacturer’s repre- 
sentative. However, there are a few 
fundamental principles which should un- 
derly this organization, whether the force 
consists of one man or many. These prin- 
ciples may be stated somewhat thus: 

(a) The division of responsibility 
should be carefully marked, to the end 
that each individual shall realize to the 
fullest extent his duties.to the company 
and be held in strict account for his suc- 
cess or failure in procuring business. 


(b) All information concerning busi- 
ness which is being actively solicited, as 
well as complete data on the entire pros- 
pective business of the city, should be so 
arranged and in such form that the 
solicitor can not “carry his business under 
his hat.” In other words, such system 
should be installed as will make available 
at all times full and complete information 
as to the status of every prospect. It 
should be possible to take any solicitor 
off the job and substitute another with- 
out confusion or misunderstanding be- 
tween the company and the parties being 
solicited. 

(c) Such reports should be required as 
will absolutely and instantly show just 
what each solicitor is accomplishing. 

In a company where a single man at- 
tends to the business-getting, the accom- 
plishment of the second and third obje 
is obviously much more difficult than when 
a large organization is at work, but on this 
very account it is imperative that the 
one-man. company shall employ every 
means to protect itself and its business 
from incompetence or dishonesty. It must 
be remembered that, at the prices cur- 
rently paid to men engaged in this work, 
it is impossible to secure in every case 
thoroughly first-class and honorable men. 
System is the only protection, and the 
smaller the company the more necessary 
is a safeguarding system. 

PERSONNEL OF FORCE. 

In an organization of moderate size, 
the personnel of the soliciting force may 
properly include a contract agent and 
from two to twenty solicitors. The con- 
tract agent should himself be competent 
to solicit successfully any class of busi- 
ness, and while he may employ specialists 
in power, sign and illuminating engineer- 
ing work, he should be the type of man, 
who at any cost can maintain his position 
as the final arbiter; who can, when the 
occasion demands, step in and close diffi- 
cult contracts. He should be a man who, 
by absorption, study or experience is 
thoroughly familiar with local conditions. 
He should be a man with politic instincts, 
a good “mixer,” and a trained diplomat. 
But foremost and finally, he should be a 
business-getter—that is the sole test of 
his value. 

It may be remarked by the reader that 


such men are extremely difficult to secure, 
but this is not so true as might be be- 
lieved at first glance. It must be borne 
in mind by the manager of a lighting 
company that exact technical knowledge 
is not essential to the successful sale of 
any commodity—even  electricity—and 
while it is essential that the contract 
agent have a fair working knowledge of 
electrical practice, such knowledge can be 
gained by the right sort of man in a 
comparatively short time. It is the man 
that is needed, not the technician; and if 
evidence is required on this point, we 
might suggest that the best salesmen and 
salesmanagers in any line do not neces- 
sarily graduate from the manufacturing 
departments, but are developed in the 
commercial departments, acquiring there 
a sufficient working knowledge of their 
product, and the correct methods of mar- 
keting it, to win them success as com- 
mercial diplomats. 

Under the contract agent, specialists 
may well be employed. A power solicitor 
is generally essential, and such a man 
must combine accurate knowledge of 
power conditions and manufacturing prac- 
tice with a fair amount of salesmanship, 
plus that what may be termed “guessing 
ability.” Upon such a man falls the re- 
sponsibility of frequently “sizing up” a 
shop almost at a glance and making a 
definite proposition to the proprietor 
thereof for the furnishing of his power. 
Few small manufacturers or proprietors 
of small shops have the patience or time 
to go deeply into their power problems 
and such business is more easily secured 
by the solicitor whose running knowledge 
admits of quick and accurate decisions. 
While such a “sizing up” is in reality lit- 
tle more than mere guesswork, the power 
solicitor should have, as a basis of his 
guessing, sufficient knowledge and experi- 
ence combined to make his estimates cor- 
rect twelve times out of thirteen. Unless 
he can do so, he is not the man for the 
position. 

Another specialist may be in charge of 
store lighting installations. To such a 
man a fairly complete knowledge of 
illuminating practice is absolutely essen- 
tial. It must be remembered by the cen- 
tral station manager that the time-Worn 
complaint “it costs too much” is caused, 
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not so much by the cost per kilowatt of 
current, but by the number of kilowatts 
absolutely wasted every month in the aver- 
age installation. The day is past when 
the lighting companies can afford to 
“overload” their customers. Experience 
ieaches that agitation for lower rates and 
municipal ownership inevitably follows 
ihe practice of securing false profits 
‘hrough inefficiency. To make installa- 
‘ions at once complete and economical 
's the duty of the solicitor in charge of 
‘he store lighting. And the more con- 
jentiously he works in the interest of the 
ighting company’s customers for the pur- 
»ose of giving them efficient installations, 
he better he serves, and the more valuable 
ve is to the company. 

A third specialist may be given charge 
f window lighting, display lighting and 
-ign soliciting. Such a man depends for 
lis suecess upon his ability to make prac- 
‘ical suggestions to prospective customers 
regarding clever and unusual decorative 
installations. He should be a close stu- 
dent of window trimming ; he should hav: 
stored away in his brain many unique 
ideas for effective and decorative schemes 
of window lighting, and should be able 
to present these ideas either by word or 
in sketch, in a manner to instantly inter- 
est his client. 

The balance of the soliciting force would 
be engaged in residence work and in 
handling the poorer class of store in- 
stallations. These men need not have =: 
very profound knowledge of illuminating. 
but it is obvious that the more informa- 
tion along these lines they do possess, the 
more effective their work will be for their 
company. 

In handling this force, a thorough, and 
at the same time simple, system is essen- 
tial—a system whereby both the contract 
agent and the manager of the company 
may at any moment be completely in touch 
with the work of all solicitors. Such a 
system has for its object an accounting 
of the solicitors’ time and expense; a 
record of the condition of each prospect, 
and a record showing the amount and de- 
sirability of business secured by each 
solicitor. Further, it should show the 
cost to the company of all business se- 
cured, such cost being computed in gross, 
and per kilowatt, per horse-power or 
candle-power equivalent, as the custom of 
the company demands. 

EDUCATION OF SOLICITORS. 

It is self-evident to the central station 
manager that the more knowledge a solic- 
itor possesses, the more enthusiasm he 
brings to his work, the more valuable will 
he be to his company. For his part, 
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every ambitious solicitor understands the 
truth of that hard-worked adage, “To 
earn more, learn more.” The trouble ap- 
pears to be that the average solicitor is 
lacking in ambition, while the generality 
of managers fails to realize the very 
obvious necessity for schooling solicitors 
in the art of selling, in the science of 
illumination and in general central sta- 
tion practice. The company which will 
show the greatest returns upon its invest- 
ment in solicitors is the company which 
first realizes this necessity and acts ac- 
cordingly. The company must not expect 
the solicitors to take the lead in such mat- 
ters. A sixty-dollar-a-month man is not 
likely to be goaded forward by any irre- 
sistible ambition; rather, he must be 
boosted up the tree of knowledge by main 
strength. We may deplore the conditions 
of our lesser brethren, but we may as well 
acknowledge the truth—a good many men 
are lazy and it is only by constant bribery, 
cajoling and abuse that they can he forced 
to do much more than draw their pay. 

Perhaps the most successful method of 
educating and enthusing the soliciting 
force is by means of regular meetings. 
At these both the manager and contract 
agent will find it necessary to take the 
leading part. The men must be encour- 
aged to express their views of business- 
getting prospects, to boast of their accom- 
plishments. Every possible device must 
be employed for instilling into them an 
esprit de corps and a desire to study and 
hustle. It has been found effective to 
invite to speak before such meetings some 
prominent man with a genius for saying 
trite things in an inspiring manner. The 
principles of a political meeting should 
prevail; the objects being to promote loy- 
alty to the party, enthusiasm for party 
leaders and determination to get out and 
work for the good of the cause. 

Next to well-conducted meetings, may 
be counted the reading of inspirational 
periodicals and books. The technical press 
has a very high place in the education of 
solicitors and no opportunity should be 
lost by the head of a soliciting force to 
see that his men are given every oppor- 
tunity for studying them. Catalogues of 
manufacturers should also be available. 
Text books on power and illumination 
should always be at hand. Quite natu- 
rally the success of such methods lies 
with the manager or contract agent. He 
is the prime mover and upon the amount 
of energy he develops will depend very 
largely the dynamic force thrown out by 
his assistants. 

On the subject of actual salesmanship, 
I hesitate. Much maudlin drivel has 
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found its way into print on this subject 
of salesmanship; and also, and occasion- 
ally, a few words of sound common sense. 
It is very possible to reduce the art of 
selling to a few fundamental principles 
and to construct from these something 
which may approach a scientific formula 
for getting business; but it must be re- 
membered that all such formule are in- 
accurate in that they include two unknown 
quantities—two personal equations, those 
of the salesman and his prospective cus- 
tomer. Nevertheless, salesmanship is 
something which can be taught and 
learned. The problem which confronts the 
lighting company is, whether the cost of 
such education will be returned in in- 
creased business. The experience of sev- 
eral large companies would indicate that 
it will. 

The contract agent, however, can not 
personally undertake to carry on the work 
of minutely instructing the solicitors in 
all the principles and practice of sales- 
manship. He must as a rule turn them 
loose to rise or fall according to their la- | 
tent abilities. There are certain peculiar 
considerations in central station business, 
however, which he may well insist upon 
at meetings and in his daily talks. All 
reference to technicalities should be avoid- 
ed. The central station solicitor is sell- 
ing illumination, not light. He is sell- 
ing advertising, not signs burning a cer- 
tain number of lamps. He is selling 
motive force, not horse-power or kilowatts. 
The customer should neither know nor care 
about kilowatts. In short, the business of 
the central station is to sell results, and 
the less said about the technical means 
used in accomplishing these results, the 
better for all concerned. 

THE DISPLAY ROOM. 

The display room should properly be 
considered in connection with the solicit- 
ing force as a means toward increased 
business. It should be apparent that the 
object of such display is to show electrical 
appliances and to demonstrate their opera- 
tion. That this end is not gained once in 
a dozen times is through lack of realiza- 
tion of these primary objects. 

The public is deplorably ignorant in 
matters electrical. Not one man in fifty 
knows what causes an electrical heating 
appliance to heat. Not one woman in a 
hundred will believe that it is not dan- 
gerous until its safety has been demon- 
strated. Most people judge a motor by 
the quality of its japanning. Electric 
vibrators, heating pads, sign flashers and 
dozens of other devices are absolutely 
mysterious. ‘This apparatus should be 
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explained minutely and in words of one 
syllable. Not only should it be explained ; 
it should be demonstrated. People like 
to see the wheels go round. Some man- 


agers do not realize that their display 


room is neglected, the appliances rusty, 
dusty and shop-worn. They have not 
learned to be merchants. The writer once 
inquired concerning a device on exhibition 
at the show-room of one of the half-dozen 
leading central stations of the country, 
only to find that it was out of order. 
How reassuring this incident would have 
been to a prospective purchaser of the de- 
vice! To find it out of order in the light- 
ing company’s show-room would assuredly 
argue against its working continuously 
and satisfactorily for him. 

Where displays are made in a window 
it is best that they be restricted to very 
few appliances and that show-cards be 
used liberally. Tell the public what the 
device is—what it will do—what it costs 
to operate—what it costs to install. A 
sewing-machine motor in itself means 
nothing to a housewife; but hook that 
.motor to a machine, connect it to a circuit 
so that it may be instantly demonstrated, 
and affix a show-card telling that it costs 
$15, operates at the same expense as two 
lamps, that it eliminates backache, is 
foolproof and is guaranteed on a money- 
back basis for one year, and you have 
“got her going.” The object of the 
display room is to educate the public to 
an increased use of electric energy, but 
this object can never be attained by stock- 
ing up with a variety of machinery which, 
under the most favorable circumstances, 
demands more explanation than almost 
any other merchandise. 

Not alone should the display room be 
designed to show off electric appliances 
to bill payers, the passing public and the 
casual caller, but it should be used with- 
out stint by solicitors. The power solicit- 
or, arguing with a prospective customer 
over the installation of individual motor 
drive, should be in position to take his 
man to the display room and demonstrate 
to him the advantages of the direct con- 
nection with some such a tool as a drill. 
It can readily be figured out that drills 
operate on an average only a small part 
of the day. Why should the manufac- 
turer continue through the entire day 
to turn over heavy, wasteful shafting 
and belts when, by individual motors, he 
ean restrict this power consumption to the 
few hours the tool is in operation? At 
this point the solicitor should close the 
circuit, push a piece of material under 
the drill, bore a few holes, throw it off 
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and show the prospect just how little this 
operation has cost. Seeing is believing. 

Or let us presume the solicitor to be 
talking to a merchant about signs. In the 
display room he can be shown the various 
makes of signs, their merits and demerits. 
It can be demonstrated to him by meter 
test that the sign offered is not expensive 
and by examining its construction he can 
see for himself that it will last forever. 
Let him see it, feel it. Any salesman on 
earth can become four times as enthusias- 
tic with the actual object of sale in his 
hands. He can demonstrate forty differ- 
ent advantages, which would entirely slip 
his memory if talking from a catalogue. 
The display room enables the solicitor to 
cut out scintillating generalities and talk 
“brass tacks.” 

In connection with bringing prospects 
to the office for the purpose of demonstrat- 
ing apparatus, there is a further advan- 
tage—it affords an oportunity for the cus- 
tomer to become acquainted with the com- 
pany, its officers and its methods of doing 
business. It is policy for the solicitor to 
introduce his prospect to the contract 
agent or manager. He should be made to 
feel that he is doing business with a firm 
of decent business men, not a soulless 
corporation; that he is negotiating for a 
desirable commodity, not being talked 
into a contract by an agent whose bread 
and butter depend upon his glibness. A 
friendly handshake by the manager and 
an expression of the hope that the com- 
pany and the solicitor may be of service 
to the prospect, will do more towards 
cementing the friendship between a light- 
ing company and its customers than forty 
printed advertisements or four hours of 
solicitor’s talk. 

a 
The Boston Rejuvenation of 
the Sons of Jove. 

The second Boston rejuvenation of the 
Sons of Jove was held at the Revere 
House, Boston, Mass., Friday evening, 
December 7%, and was in every way a suc- 
cess. Forty candidates presented them- 
selves for degrees, which were conferred 
under the direction of Frank Booth, 
Jovian statesman. Immediately follow- 
ing the initiation a banquet was served, 
followed by addresses from the various 
Jovites. Music and entertainment were 
given by those of talent among the gath- 
ering. 

The following officers took part: Ju- 
piter, W. F. Hessel; Vulcan, George H. 
Moseman; Hercules, Harry W. Bliven; 
Mars, George W. Bates; Pluto, Charles 
F. White; Neptune, V. C. Wetmore ; Imps, 
Albert Mann, T, H, Bibber and “Aleck.” 
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New York City May Grant a 
Telephone Monopoly. 
The board of estimate and apportion- 
ment of New York city has referred to 
Corporation Counsel Ellison the matter 
of granting the New York and the New 
York & New Jersey Telephone companies 
a monopoly of the telephone business in 
New York city. The request for the 
granting of this monopoly followed a pro- 
posal by the Atlantic Telephone Company 
for a franchise for its automatic system. 
The Atlantic company offered to give 2 
five-cent service for all boroughs, with an 
unlimited service at $12 per annum, This 
proposition has since been modified to give 
more advantageous terms on extension in- 
struments. John G. Carlisle, general 
counsel for the Bell companies, has file 
an argument contending that the city 
has the right to grant a franchise for a 
monopoly in the telephone business. This 
is the point on which the corporation coun- 
sel has been asked to give an opinion. 


ee een 
The Telharmonium at the 
Automobile Club 
Dinner. 

It is the practice of the Automobile 
Club to introduce at its annual dinner 
some novelty for the entertainment of its 
guests. The feature of last Saturday even- 
ing’s musical programme was the per- 
formance in the dining room at Sherry’s, 
while a series of moving pictures were be- 
ing shown, of telharmonic music, the ar- 
tist at the keyboard at the telharmonium 
station at 39th street and Broadway press- 
ing the keys which started electric cur- 
rents along the wires. These on reaching 
the receiver in the dining room produced 
the tone, the music being not a reproduc- 
tion—as many imagine—but an original 
effect. 

Although the Telharmonic Company 
has not yet installed all the dynamos and 
all the keyboards necessary for giving com- 
plete orchestral effects, it has been en- 
couraged to begin the service of music 
from its central station by the -apprecia- 
tion shown of the tone qualities now ob- 
tained, many of which are familiar, and 
many of which are new to the world. Its 
transmission to Martin’s one month ago 
was then the only one in the city, and now 
it is being transmitted, on occasion, to the 
Hotel Imperial, and installations are be- 
ing, or are about to be made in a large 
number of the leading hotel dining rooms 
and restaurants, and in many private 
houses. It is estimated that from the 
single keyboard at 39th street music can 
be produced in 25,000 stations simul- 
taneously. 
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The “American” Water 
Softener. 

‘he accompanying illustrations show 
several of the details of the water softener 
and purifier, manufactured under the 
}sruun-Lowener and other patents, by the 
American Water Softener Company, 1011 


one of the officers of the company, who is 
an expert chemist. Samples of water are 
carefully analyzed, and the amounts of 
chemical necessary for treatment are de- 
termined. The water is then treated 
with these amounts and again analyzed, 
allowing a guarantee on cost of treatment 











By a 


fur- 


and results to be given. 

simple testing apparatus 
nished with each installation any 
variation in the quality of the 
softened water is readily deter- 
mined, and the necessary adjust- 
ment made. Fig. 1 is a sectional 
view, showing the principle of 
the American water softener sys- 
tem. The crude water supplied 
at the ground floor operates a 
small motor without waste, rises 
to the measuring and mixing 
mechanism at the top of the set- 
tling tank, where a certain def- 
inite percentage of reagent is au- 
tomatically added; then is deliv- 
ered with a whirling motion to 
the downtake, precipitating and 
coagulating the  scale-forming 








Fie. 1.—SEcTionAL ViEW oF SOFTENING SysTEM. 


~hestnut street, Philadelphia, Pa. While 
tie apparatus is standard in its details, 
each plant is especially designed to meet 
local conditions and guaranteed to give 
definite results at a given cost. 

The laboratory of the American Water 
Softener Company is completely equipped 
with every apparatus for the analytical 
study of water, and is under the charge of 


solids, impurities and matter in 
suspension. 

The precipitate which does not settle 
in the passage down the downtake drops 
out during the very slow rising in the in- 
creased area of the uptake, leaving prac- 
tically no work to be done by the filter. 


The clear, purified water then flows by 


gravity to the storage tank. 
Fig. 2 is a ground-floor view showing 
the mixing tanks and water motors. The 


mechanism for mixing and handling the 
softening solution is situated at the 
ground-level. In the upper tank fresh 
burned lime is slaked in sufficient amount 
for twelve hours’ operation. After slak- 
ing the valve is opened and the lime milk 
dropped into the lower tank through a 





Fig. 2.—Mrxtng TANKS AND WATER Morors. 


screen which removes the foreign matter. 
Soda ash in the proper amount is then 
added, and the whole solution thoroughly 
stirred and kept in constant motion by an 
agitator. The shafting operating the agi- 
tator also operates.the pump. The pump, 
the solution through a fine 
strainer, raises it to the chemical tank at 
the top of the tower. Any surplus is re- 
turned to this lower tank by an overflow 
pipe. The power for running the mech- 
anism is furnished by a water motor. 

The water enters the motor, revolves it, 
and then passes out through the pipe on 
the opposite side and up into the oscil- 
lating receiver. Since the motor is of 
the direct and positive type and a free 
exhaust is unnecessary, there is no waste 
of water. With an effective water press- 
ure of three pounds sufficient power is 
furnished by the motor. The solution 
tanks are made of such proportions as 
to contain from twelve to twenty-four 
hours’ supply. 

Fig. 3 is a view of the upper mechanism, 
showing the tipper and solution reservoir. 
The softening solution is pumped from the 
ground level through the small uppermost 
pipe to the chemical reservoir tank. The 
crude water flows through a large pipe in- 
to a chamber of the oscillating receiver. 


drawing 
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As this chamber is filled, the centre of 
gravity moves until the equilibrium is lost 
and the receiver tips, pouring its contents 
in the tank and at the same time bring- 
ing the other chamber of the receiver be- 
the orifice of the supply pipe. 


neath 


ek ced 


Fic. 3.—TiIPPER AND SOLUTION RESERVOIR. 


Above the receiver is the semi-circular 
reservoir tank containing the softening so- 
lution, in the bottom of which is. a valve, 
through which the solution falls into the 
oscillating receiver. This valve is oper- 
ated at each oscillation of the receiver, 
delivering a definite, constant amount of 











Fig. 4.—SoLutTion TANK FOR SMALL PLANTs. 


solution at each oscillation. The lift of the 
valve is quickly and easily regulated for 
any required amount of softening solution. 
The oscillator is always operated by the 
same amount of water, and the valve, with 
the constant head of solution in the tank, 
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always feeds exactly the required amount 
of solution, whether there is one or ten 
oscillations per minute. Fixed to the 
under side of the oscillating receiver is a 
paddle, which acts to prevent too violent 
movement of the oscillating receiver and 
more thoroughly mixes the water 
with the softening solution. The 
chemical tank has a stirring de- 
vice to keep the chemicals in con- 
stant motion. ‘This agitator is 
operated by means of the rod and 
rocker arm connected with the re- 
ceiver. 

The water, upon leaving the os- 
cillating receiver, passes to the 
bottom of the small tank under 
the division plate and into the 
compartments containing the pipe, 
thus preventing any pulsations in 
the main settling tank and thor- 
oughly mixing the softening solu- 
tion with the water. The angle 
at which this pipe is set causes 
the water to shoot in such a man- 
ner that it is given a whirling mo- 
tion in passing down through the 
cylindrical downtake. 

In small plants in which it is 
advisable to run the solution di- 
rectly into the upper tank period- 
ically the quantity of solution fed 
at each opening of the valve 
would decrease as the height of the solu- 
tion diminished. In order to overcome 
this a tank divided into two parts has 
been evolved. This is shown in Fig. 4. 
The paddles are made of a scoop shape, 
and, at each oscillation of the tipper, 
carry a quantity of the solution into the 
valve compartment in excess of that dis- 





Fic. 5.—RECTANGULAR TYPE OF APPARATUS 
FOR SMALL PLANTs. 


charged, the excess flowing back. Thus 
there is a constant head above the valve 
discharging solution which causes the 
amount of softening solution delivered at 
each oscillation to be exactly the same. 

For industrial purposes, where a smaller 
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quantity of water is wanted, a rectangu- 
lar type of softener may be employed. The 
principle is the same. The chemicals of 
the softening solution are mixed as be- 
fore, pumped into the semi-circular con- 
tainer above the tipper, and the water 
is fed to the tipper in the same way. 
The only difference is that instead of the 
high-circular downtake and tank for set- 
tling the water flows under a partition 
from the compartment in which the tip- 
per discharges up to a chamber, in which 
it rises to flow through a downtake pipe 
into a settling chamber which is divided 
into two parts by a partition with an open- 
ing at the bottom; then up through a filicr 
to the storage compartment. The height 
of the water in the storage compartment 
regulates the flow of crude water into 
the softener by means of a float and valve. 
The rectangular type for small plants is 
shown in Fig. 5. 


ee, 


250-Volt Indicating Plug Fuse. 


The D & W Fuse Company, Providence, 
R. I., has placed on the market a 250-volt 
indicating plug fuse designated as the type 
C, National Electrical Code Standard. 
This is an Edison plug fuse embodying tlie 
merits of the company’s cartridge fuse, 





including its well-known “Bull’s-Eye” in- 
dicator. This indicating feature is a new 
one with 250-volt plug fuses. 

The accompanying illustrations show 
the full size of the plug fuse and the ap- 
pearance of the fuse before and after blow- 
ing. An important feature in the con- 
struction of this fuse is the possibility 
of its being readily renewed by returning 
to the factory, reducing the cost of main- 
tenance. The company announces that 





Piua@ Fuse BEFORE AND AFTER BLOWING. 


with this fuse it has been able to meet all 
of the rigid requirements called for by 
the National Board of Fire Underwriters, 
in recognition of which it has received 
the approval of the board, and the fuse 
is now listed among the board’s approved 
electrical fittings for October, 1906. 
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A New ‘Slide-Wire Bridge. 

The location of faults in circuits made 
up of low-resistance conductors, such as 
power cables, involves the reduction to a 
minimum of all contact resistance both 
external to the apparatus used for such 
purposes and in the apparatus itself. 

The importance of small contact re- 
sistances is evident from the fact that 
all such resistances will enter as an error 
in the measurement. If, for instance, 
a contact resistance should amount to .001 
of an ohm and the cable be of such size 
that .001 of an ohm equals the resistance 
of twenty feet of the cable, there would 
be an error in locating the fault by this 
amount. Most of the errors in localizing 
faults by the loop method are due to the 
resistances of the connections being dis- 
proportionately high. 

The Leeds & Northrup Company, of 
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including the lead cables and the gal- 
vanometer contacts, is shown in the dia- 
gram of connections. 

The clamps at A and C must be so 
fastened that the contact resistance will 
For the same reasons all 
contact resistances throughout the loop 
from A to C must be made negligibly 
small. 

The battery and galvanometer are to 
be connected in at the binding-posts 
marked Ba and Ga, respectively, and the 
binding-post Gr is to be grounded. It 
will very frequently happen that the 
ground is to the cable sheath or some 
In these cases the bind- 
ing-post Gr should be connected to this 
conductor. Sufficient battery should be 
used to give a readable deflection on the 
galvanometer for a small movement of 
the contact on the bridge wire. 


be very small. 


other conductor. 
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oughly carbonized, it can be accurately 
located. 

Faults in loops, where the loop is com- 
posed of cables of different cross-sections, 
can be located with the same accuracy as 
those in loops of a uniform cross-section, 
provided the length and cross-section of 
each section of the cable are known. An 
example will illustrate the method. 

In the diagram, assume the section of 
cable AE to be 550 yards of 25,000 cir- 
cular mils; EF, 500 yards of 40,000 
circular mils, and FC, 1,050 yards of 
30,000 circular mils. These lengths must 
be reduced by calculation to equivalent 
lengths of one size, and for this purpose 
it is best to select the largest size. 

Five hundred and fifty yards of 25,000 
circular mils equal 880 yards of 40,000 
circular mils; 500 yards of 40,000 cir- 
cular mils equal 500 yards of 40,000 
circular mils; 1,050 yards of 30,000 cir- 
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NEw S.LipE-WIRE BRIDGE. 


Philadelphia, has placed upon the market 
a slide-wire bridge, which has embodied 
in its design a construction which the 
maker states eliminates all errors due to 
lead wires and their contact resistances, 
and which is shown in the accompanying 
illustration. 

The bridge wire is made large, so that 
it will easily carry a large current, and 
thus give a good sensibility for locations 
even on cables of large cross-section. The 
wire is subdivided into a thousand di- 
visions, each of which is one-sixteenth of 
an inch. 

The errors due to the resistance of leads 
and contacts are avoided by providing the 
two ends of the bridge with eight feet 
of flexible cable of a large cross-section. 
At the leads are heavy contact blocks for 
clamping on to the end of the cable to 
be measured or they may be connected 
directly to the switch in which the cable 
terminates. ‘ 

The galvanometer contact is made at 
the clamps at the end of the flexible 
cable, so that the cables are included in 
the bridge wire and are allowed for in the 
calibration of the bridge wire. 

The arrangement of the connections, 
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Re f leads on each end is equal to 5 Division 
on side wire The slide wire 15 divided into 390 
parts which with leads added makes 1000 Divisions 


DIAGRAM OF CONNECTIONS. 


The fault is located by the usual Mur- 
ray formula. If, for instance, the gal- 
vanometer shows no deflection when the 
contact is at 300 on the scale, it would 
indicate that the fault is at a distance 
300 
1,000 
of the loop from A to C. 

It frequently happens that small faults 
develop in high-potential cables which 
have a very high resistance, but which are 
nevertheless likely to break down and re- 
sult in damage and which should be lo- 
cated. It is usually impossible to locate 
these faults until they have been par- 
tially carbonized. This must be done by 
connecting a sufficiently high potential 
between the cable and the sheath (or 
whatever it is grounded on) to break down 
the fault. In order to prevent the break- 
ing-down process from resulting in a 
serious burn-out, a high resistance must 
be placed in the circuit which will prevent 
an excessive current from flowing, or the 
circuit must be carefully fused. The 
former procedure is probably the better 
of the two, as a fuse or overload switch 
may not act quickly enough to prevent 
After the fault has been thor- 


from A equal to of the total length 


damage. 


cular mils equal 1,400 yards of 40,000 
circular mils. 

This makes the total resistance of the 
loop equivalent to 2,780 yards of 40,000 
circular mils.. If the contact shows a 
balance for a reading 372.5, this indicates 

, ee ; 372.5 
the fault is at a distance of 1,000 
of 2,780 = 1,035.5 equivalent yards. 
Of this 880 yards are in the stretch AE. 
Consequently the fault is 1,035.5 — 880 
= 155.5 yards from E. 


that 
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New York Central & Hudson 
River Railroad Storage 
Battery Equipment. 

The Electric Storage Battery Company, 
Philadelphia, Pa., manufacturer of the 
chloride accumulator, has installed four 
of the eight substation batteries contracted 
for by the New York Central & Hudson 
River Railroad Company for use in con- 
nection with the electrification of the New 
York terminal. The batteries now in 
operation are located respectively at Bronx 
Park, Kings Bridge, Mott Haven and 
Fiftieth street. The eight substation bat- 
teries will have a total capacity of 60,000 
horse-power. One of the two exciter 
batteries contracted for by the same com- 
pany has also been installed at Port 
Morris. 
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DOMESTIC AND EXPORT. 


ILLINOIS CENTRAL TO TEST ELECTRICITY—President J. T. 
Harahan, of the Illinois Central, states that the road will substitute 
electricity for steam as a motive power in its suburban service as 
soon as the experimental stage in that means of operation has been 
passed. 


PERMISSION TO BUILD ELECTRIC ROAD REFUSED—The 
state board of railroad commissioners has denied the application 
of the Rochester, Corning & Elmira Traction Company for a cer- 
tificate of necessity to construct an electric line from Rochester to 
Elmira, N. Y., a distance of about 120 miles. 


NEW POWER COMPANY—Articles of incorporation of the 
Sierra Power Company, of Los Angeles, Cal., have been filed. The 
incorporators are: George Chaffey, J. W. Swanwick and Walter M. 
Rose, all of Los Angeles. The capital stock is $2,000,000, with 
$500,000 subscribed. This company is organized in connection with 
the Consolidated Water Company, the papers of which were filed 
with the county clerk a short time ago. 


POWER PLANT ON POTOMAC—A company has been formed, 
with a capitalization of $1,250,000, for the purpose of building a 
large water power electric plant on the Potomac river at dam No. 6. 
Among those interested are Lloyd Lowndes, Cumberland, Md.; 
Henry P. Bridges,, Hancock, Md.; Frank Henry Hanna, Baltimore, 
Md., and several New York capitalists. The company will furnish 
power and light to Hancock, Berkeley Springs and other towns in 
the vicinity. 


NEW HAVEN TROLLEYS—tThe purchase of the Rhode Island 
Securities Company by the trolley company of the New Haven road 
was completed on December 3, and steps have been taken which put 
the practical operation of the Connecticut Railway and Lighting 
Company also in control of the New Haven road. These two pur- 
chases establish the position of the New Haven as one of the greatest 
trolley-controlling companies in the country. It will have a trolley 
service more than 1,300 miles in length, with a gross business of 
more than $16,000,000 per annum. The Rhode Island Securities 
Company is capitalized for $20,000,000 stock, of which $12,000,000 
has been issued, and $5,000,000 bonds. Of the $12,000,000 stock 
$10,000,000 was given to the United Gas Improvement Company at 
the time of the formation of the holding company. 


ATLANTIC TELEPHONE COMPANY OFFERS TO INSTALL 
TRIAL SYSTEM—With a view to demonstrating the advantages of 
its automatic telephone service, Martin W. Littleton, of counsel to 
the Atlantic Telephone Company, in a statement issued December 2 
offered to install a plant for trial in any section of New York city 
to be designated by the board of estimate and apportionment. This 
offered to install a plant for trial in any section of New York city 
engineer of the board, as to conditions in thirty-six cities where the 
independent telephone companies had gained foothold. This report 
was abstracted in the ELecrricaAL Review for December 8, and sug- 
gests the securing of definite data from the new companies relative 
to their ability to carry on a telephone business of the magnitude 
necessary for New York city before further action is taken in the 
matter of granting a franchise. 


COMPROMISE SAID TO HAVE BEEN EFFECTED IN WIRE- 
LESS MERGER—It is announced that an amicable settlement has 
been effected by Abraham White and the other interests back of 
the recently incorporated United Wireless Telegraph Company, of 
stockholders’ suits against the DeForest Wireless Telegraph Com- 
pany and its subsidiaries. Henry B. Snyder, the investment broker 
and stockholder in the original DeForest company, who brought 
suit against this corporation and all its constituent concerns be- 
cause of the alleged unlawful conversion of his 27,000 shares, states 
that he has made a settlement out of court. Mr. Snyder’s counsel, 
James A. Allen, however, is quoted as follows: “Mr. Snyder and 


Mr. White have discussed a settlement, but no binding contract has 
been made between them; that is to say, they have signed a con- 
tract, but the terms of this contract are not binding on either party 
to it. Others interested in the stock standing in the name of Mr. 
Snyder have refused to consent to the terms which have been pro- 
posed. Mr. Snyder’s suits were brought for the benefit of other 
stockholders as well as for himself.” Mr. White also sent a letter 
to John W. Griggs, president of the American Marconi Company, an- 
nouncing the settlement of stockholders’ suits against the DeForest 
company. 

MERGER OF RAILWAY COMPANIES—The Hudson & Manhat- 
tan Railroad Company has been formed as a result of a consolida- 
tion agreement between the New York & New Jersey Railroad Com- 
pany, a New York state corporation; the Hoboken & Manhattan 
Railroad Company, a New Jersey corporation, and the Hudson & 
Manhattan Railroad Company, another New York state corporation. 
The Jersey corporation and the New York state corporations form 
a continuous line of tunnel railroad operating between New York 
city and New Jersey. The new company will have offices in New 
York city and Jersey City, and will have a capital of $50,000,000, 
which is the total of the capital of the corporations consolidated. 
Of the capital $10,000,000 will be preferred five per cent non-cumu- 
lative stock. The directors of the new corporation are: Anthony 
N. Brady, Albany; E. C. Converse, Greenwich, Ct.; Elbert H. Gary, 
Frederick B. Jennings, New York .city; C. N. King, Brooklyn; 
William G. McAdoo, Yonkers; John G. McCullough, North Benning- 
ton, Vt.; G. Tracy Rogers, Binghamton, and E. F. C. Young, Jersey 
City. Mr. McAdoo is to be the president of the company, Mr. 
Jennings the vice-president and Mr. King the secretary and treas- 
urer, 

REORGANIZATION OF PACIFIC STATES TELEPHONE AND 
TELEGRAPH COMPANY—A new company, to be known as the 
Pacific Telephone and Telegraph Company, will take over by pur- 
chase the property of the Pacific States Telephone and Tele- 
graph Company in California, lease its property outside of 
California, and lease the property of the old Sunset Tele- 
phone Company, which has about $2,500,000 bonds _ out- 
standing to be retired at maturity. The present authorized 
capital of the Pacific States company is $20,000,000, of which $17,- 
000,000 has been issued, limiting the possible bond issue to $20,000.- 
000, which the directors felt too small for development during the 
next eight or ten years. The formation of the new company with 
an authorized stock issue of $50,000,000, of which about $35,000,000 
will be issued at once, will permit the authorization of a similar 
amount of bonds, to be issued in lots of $3,000,000 to $4,000,000 
yearly. During the first four or five months of 1906 the new in- 
stallations by the Pacific States company averaged 3,300 monthly. 
It is planned to increase this to 8,000 to 10,000. The Pacific coast 
already has the greatest telephone density of any part of the United 
States. Of the 51,000 stations destroyed by the San Francisco fire, 
21,000 have been replaced. 


OBITUARY NOTE. 

MR. WILLIAM A. WHITTLESEY, for a number of years treas- 
urer and general manager of the Pittsfield Electric Company, Pitts- 
field, Mass., died suddenly at his home in Pittsfield on December 5. 
Mr. Whittlesey was fifty-seven years old. He is survived by 2 
widow, who was Caroline Tilden, daughter of Henry Tilden, 0? 
New York city, and three.children. Mr. Whittlesey was state repre 
sentative in 1896 and state senator in 1897 and 1898. 


DATES AHEAD. 


Chicago, Ill., January 14-26, 1907. 
Chicago, Ill., January 16, 


Electrical Trades Exposition. 

Northwestern Electrical Association. 
17 and 18, 1907. 

Jamestown Ter-Centennial Exposition. Norfolk, Va., April 26 
to November 30, 1907. 









December 15, 1906 


PERSONAL MENTION. 


MR. THOMAS EWART, manager of the Marlboro (Mass.) ex- 
change of the New England Telephone and Telegraph Company, 
has been appointed manager of the company’s office at Leominster, 


Mass. 


MR. W. W. McKEE has been appointed chief engineer of the 
Kirmingham Railway, Light and Power Company, of Birmingham, 
Ala., and began his duties on December 1. Mr. McKee was formerly 
connected with the Public Service Corporation of New Jersey. 


MR. FRANK C. MASON, formerly superintendent of police 
telegraphs, borough of Brooklyn, New York city, who recently re- 
tired on half pay to his country place, Glen Alex Farm, near Utica, 
N. Y., has been called to act as electrical expert for the corpora- 
tion counsel’s office of the borough of Brooklyn. Mr. Mason will 
make his headquarters at Glen Alex Farm, his presence in New 
York only being necessary during the trial of important suits in 
which the city of New York is interested. 


MR. W. W. McKEE has been appointed chief engineer of the 
division and branches of the Erie Railroad Company, has been 
appointed master car-builder with offices at Meadville, Pa., vice 
©. W. Burnett, resigned. Other changes in the mechanical de- 
partment of the railroad company are as follows: J. J. Dewey, 
naster mechanic, Cincinnati division, is appointed master mechanic 
of the New York division and branches, with headquarters at 
Jersey City, N. J., succeeding Mr. Schlafge; C. James, master 
mechanic of the Rochester division, Avon, N. Y., is appointed master 
mechanic of the Cincinnati division, Galion, Ohio, in place of J. J. 
Dewey; D. Van Riper, general foreman, Meadville shops, is ap- 
pointed master mechanic of the Rochester division with headquar- 
ters at Avon succeeding Mr. James; G. A. Moriarty, general fore- 
man of the Port Jervis shops, is appointed master mechanic of the 
Delaware division, with headquarters at Port Jervis. 


MR. JOHN M. KLEIN, of San Francisco, Cal., is visiting his 
friends in the East, and will make his headquarters in New York 
city until early spring. Mr. Klein is a native of New York state 
and came to New York city in 1869, where he entered the employ 
of the Western Union Telegraph Company as a messenger in its 
main office. He remained with this company in the construction 
department until 1876, when he went to California, where he 
entered the fire-alarm service, remaining in this service until 1879, 
when he established an electrical supply house which soon became 
the largest individual concern of its kind on the Pacific coast. His 
company operated in all parts of the world, and in carrying out 
the details of this business Mr. Klein has been a world-wide 
traveler, going even to Alaska and Panama. Mr. Klein retired about 
two years ago, selling out his business interests in the John M. 
Klein Electrical Works, Incorporated Becoming tired of a life of 
idleness, and partly owing to the exigencies of the situation follow- 
ing the great fire, he has decided to again embark in business, and 
has accepted a position as general manager of the Pioneer Elec- 
trical Company, of San Francisco. This concern is capitalized at 
$10,000,000, ten per cent of which is paid up. Mr. Klein expects 
to return to San Francisco in April, and hopes to open up an elec- 
trical business that will be one of the largest on the coast. He is 
anxious to help rebuild his adopted city, and will devote all his 
genius and experience to this new venture. He is well known in 
Masonic circles, being a Knight Templar, Shriner and thirty-second- 
degree Mason. 


ELECTRICAL SECURITIES. 


While there has been considerable indecision evident in the 
stock market, together with irregularity in trading, a rather wide 
price movement is the net result of the week’s activities. The gen- 
eral sentiment is that the stock market has shown remarkably 
good resistance to adverse developments. Call rates have gone as 
high as 86 per cent, or the highest since the 40 per cent of early 
September. Early in the week J. H. Schiff, head of the banking 
iirm of Kuhn, Loeb & Company, made an emphatic appeal to the 
Chamber of Commerce, New York city, looking toward the restraint 
of some institutions which were manipulating rates clearly out of 
proportion to the value of the money advanced. The increase in 
the dividend of the New York Central from a 5 to a 6 per cent 
annual rate, with the increase of the Lake Shore from 8 to 12 
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per cent and the Michigan Central from 4 per cent to 6 per cent, 
was a favorable development. 
ELECTRICAL SECURITIES FOR THE WEEK ENDING DECEMBER 8. 


New York: Closing. 
Allis-Chalmers Common «.......ccscccccsece 16% 
Allis-Chalmers preferred ................... 4414 
Brookivn Hapid Transit: ........ <0. sccscccs 79 
CIRO OMe oN aac ca vinewannnceewnsedes 138% 
CR CONOR ons ssa soo saws aweesaoanes 167 
Interborough-Metropolitan common ......... 36% 
Interborough-Metropolitan preferred ........ 76% 
Mings County Plecivie . ..ccccescccccassaada 143 


Mackay Companies (Postal Telegraph and 


COICO CINE a oo iio on ce wcewawdewdes 12% 
Mackay Companies (Postal Telegraph and 

Camles) WEClOIOG =. coc ic 5c ccc ceccccicas 6814 
MAMAS at EIGUAIO oe occ cdc cscs ceesenes 142 
Metropolitan Street Railway ............... 106 
New York & New Jersey Telephone......... 126 


NUGRAGMIEE CIES oo ee cc oan vaca waicieswaue andes 8514 


Directors of the Metropolitan Street Railway Company, whose 
terms have expired, have been reelected. 

The regular guaranteed quarterly dividend of 1% per cent on the 
capital stock of the Manhattan Railway Company is payable Janu- 
ary 2, 1907, to stock of record December 14, 1906. Books closed 
December 14 and will reopen December 27. 

Directors of the Interborough-Metropolitan Company have de- 
clared the regular quarterly dividend of 1%, per cent on the cumu- 
lative preferred stock. The dividend is payable January 2 to stock- 
holders of record December 10. 

Directors of the Interborough Rapid Transit Company have de- 
clared the regular quarterly dividend of 2144 per cent on the capital 
stock. The dividend is payable January 2 to holders of voting 
trust certificates of record December 17. Books close December 17 
and reopen January 2. 

A regular quarterly dividend of 1 per cent on the preferred 
shares and a regular quarterly dividend of 1 per cent on the com- 
mon shares in the Mackay companies will be paid on January 2, 
1907, to shareholders of record as they appear at the close of busi- 
ness December 15, 1906. The transfer books will be closed December 
17 to 31, 1906, inclusive. 


Boston: Closing. 
American Telephone and Telegraph......... 137 
Edison Electric Illuminating............... 225 
Massachunctis Hicetric =. .... cc icccscccsscss 69% 
New England Telephone ................... 128% 


Western Telephone and Telegraph preferred. 79 


Philadelphia: Closing. 
Electric Company of America............... 114 
Electric Storage Battery common........... 69 
Electric Storage Battery preferred.......... 69 
PR Gdelnite WIGCtIe onc dade cecctccceescscen 8% 
Philadelphia Rapid Transit................ 22% 
United Gas Improvement................... 961%, 


The Union Traction Company, of Philadelphia, has declared a 
dividend of 5 per cent in accordance with the agreement by which 
the concern was merged with the Philadelphia Rapid Transit Com- 
pany. This is the first of the 5 per cent dividends, the time for the 
4 per cent dividend having expired. The rate will continue on a 
5 per cent basis for the next two years, after which it will be in- 
creased to a flat 6 per cent basis. 


Chicago: Closing. 
CCAir ROMER 6 5 ooo a dic ue eee cies ween 117 
Ciileaihs Hh Pao i sn dwasecewcceedeces 144 
Metropolitan Elevated preferred............ 71 
National Carbon common ...........ccccceee 86% 
National Carbon preferred... ......cccccccce 115% 
Umion TRACHOM COMMONS 6... ccccccccsccece _ 
Union Traction pretend. . ..... cc cccesscces — 


The approximate valuation placed on the tangible and the in- 
tangible property of the Union Traction Company and the Chicago 
City Railway Company by the city of Chicago’s commission of engi- 
neers is $60,000,000. The negotiations for franchises will be con- 
cluded on the basis of this estimate. 
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’ ELECTRIC LIGHTING. 


MOBILE, ALA.—The electric lighting contract has been awarded 
to the Machinery Sales Company, of Cincinnati, Ohio. 


HUNTSVILLE, UTAH—Huntsville is to be lighted by current 
brought from Ogden canyon. The town will be wired at once for 
this purpose. 


EASTON, PA.—Owing to the poor service given by the city 
electric plant, the mayor advises the making of a contract with a 
private concern for the lighting of the streets. 


BOSTON, MASS.—The Quincy Electric Light and Power Com- 
pany has petitioned the gas commissioners for the privilege of 
issuing $50,000 new capital stock for the payment of its floating 
debt. 


NATCHEZ, MISS.—At a meeting of the board of aldermen the 
city solicitor was instructed to prepare an ordinance requiring 
telegraph, telephone and electric light companies to place their 
wires under ground. 


DES MOINES, I0OWA—Citizens of the town of Atlantic, by a 
vote of 534 to 254, have defeated a proposition to sell the city elec- 
tric light plant, which was built and has been operated for fifteen 
years by the city at a loss. 


MILWAUKEE, WIS.—The board of public works and the coun- 
cil’s advisory committee have decided that the capacity of Mil- 
waukee’s municipal electric lighting plant should be 3,000 arc lights 
and 10,000 incandescent lights. 


SARATOGA, WYO.—The Saratoga Light, Heat and Power Com- 
pany has purchased machinery to replace that recently destroyed 
by fire, and Saratoga will again be equipped with electric lights 
within the next three months. 


AUBURN, N. Y.—The Citizens’ Lighting Company has pur- 
chased the plant of the old gas company on Water street. It is 
the intention of the ‘Citizens’ company to build a large power plant, 
in order to extend its business of furnishing electric light and 
power. 


ROCKAWAY, N. J.—The borough of Rockaway has decided to 
purchase the plant of the Rockaway Electric Light and Power 
Company and to operate it as a municipal property. The cost will 
be about $25,000. It is expected the transfer will be made about 
January 1. 


s 

ALBANY, N. Y.—The town board of Coeymans has granted a 
franchise to the West Shore Electric Company to erect and main- 
tain a lighting plant in the town. The company has been organ- 
ized with the following directors: John M. Briggs, Charles Van 
Hoesen, Henry W. Baldwin, Arthur Hart and Herbert Layman. 


GREENVILLE, S. C.—The Greenville-Carolina Power Company 
has placed its plant in operation. The company will develop 
between 3,000 and 5,000 horse-power, and all of this has already 
been contracted for. The company is capitalized at $300,000, and 
the majority of the stock is held in Greenville. A. G. Burman, 
of Greenville, is president. 


DAYTON, OHIO—The. Merchants’ Heat, Light and Power Com- 
pany has been awarded a contract by the Board of Public Service 
for the lighting of both the auditorium and the city hall by elec- 
tricity. The contract is for a period of five years and the rate 
specified will be five cents per kilowatt-hour. Nernst lamps will 
be used in both buildings. 


FLORENCE, COL.—The mayor has appointed a special com- 
mittee to investigate and report on the cost of erecting and operat- 
ing a municipal electric light plant. The Arkansas Valley Elec- 
tric Company has a franchise in the city which has twelve years 
to run. The city owms a water system which can furnish sufficient 
power to generate more than enough current. 


CLINTON, MASS.—Work will soon be started on the new power 
plant of the Boston Heat, Light and Power Company, at Still river, 
in the town of Harvard. The promoters hope to have the power- 
house for the electric plant in operation by next July. The elec- 
tric plant will be housed in a brick building, 120 by 97 feet. The 
construction work will be under the supervision of Superintendent 
Fred L. Fullam. 
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ALBANY, N. Y.—The common. council of Little Falls has granteq 
a franchise to the Hudson River Electric Power Company, of Al- 
bany, which will permit it to do a general electric business in Lit- 
tle Falls. The company will begin operations at once and until 
such time as its lines from Spier Falls are completed to that city, 
current will be sent from its steam station at Utica. 


TACOMA, WASH.—H. J. Fuller, special engineer for the city, 
says that the adoption of a producer-gas plant will solve the city’s 
electric light problem. Equipment to produce 5,000 horse-power, 
he states, can be installed for approximately $500,000. Electric 
current could be produced with it, if properly managed, he affirms, 
for one-half cent a kilowatt-hour, or two-thirds of what the city is 
now paying and two-fifths of what the power companies are asking. 


BERGEN, N. Y.—At a meeting of the village board it was 
voted that the village enter into a written contract with the Genesee 
County Electric Light, Power and Gas Company, of Batavia, to 
light the streets of the village for five years at the rate of $750 
a year. It was also voted to enter into a written contract with 
the company to supply electric power to the pumping station in 
the village for a term of ten years at $500 a year. 


READING, PA.—The West Reading Power Company will shortly 
begin operations on its new plant on the site of the Shanaman 
Mill property, recently purchased, on the west side of the Schuy]l- 
kill river. The company is now negotiating for several additional 
acres of land, to be used for siding purposes. A connection will 
be constructed from the Belt Line. The siding will extend to 
the proposed power-house which, it is expected, will be ready for 
service early next year. 


TERRE HAUTE, IND.—The board of public works has refused 
a franchise to the Rush Company, which proposes to supply the 
cities of southeastern Indiana with electric light and electric power 
from a water power plant, to be established in White river, below 
Vincennes. The refusal is based on the demand of the company 
that the contract for street lighting be let several years in advance. 
Evansville, Vincennes and other cities are considering similar 
applications for franchise. 


JOHNSTOWN, PA.—At the annual meeting of the directors of 
the Citizens’ Light, Heat and Power Company it was decided to 
spend about $30,000 in improvements to the plant on Vine street, 
and in the extension of the lines in various sections of the city. 
A battery of boilers will be installed in the near future. The stock- 
holders reelected the following board of directors: Charles S. Price, 
James G. Ellis, Scott Dibert, William R. Thomas, Joseph Morgan, 
James Quinn, Charles F. Kress, Joseph Freidhoff, John H. Waters 
and John D. Roberts. Later the board met and reelected Charles 
S. Price, president; James G. Ellis, vice-president, and C. G. Camp- 
bell, secretary and treasurer. 


GRAND JUNCTION, COL.—It is stated that C. A. Baker, of 
Denver, and a number of other gentlemen who are interested in 
the construction of an immense electrical power plant at Green 
river, Utah, are making arrangements to extensively market their 
power. The new plant is to be one of the finest electrical power 
plants in the West when completed. It will cost in the neighbor- 
hood of $100,000. The promoters of the plant expect to find the 
most profitable market for their current in Bingham, where thou- 
sands of dollars’ worth of electrical mining machinery is being 
installed. The power will be generated by Green river and trans- 
mitted to Bingham, Salt Lake and other places. 


NEWARK, N. J.—At a public hearing given recently by the spe 
cial committee, appointed by the common council, to discuss plans 
for the erection and operation of a municipal lighting plant, the 
United Electric Company, through its president, Thomas N. Mc- 
Carter, submitted a proposition, agreeing to furnish 2,000-candle- 
power arc lights for the entire city for five years at a cost of $70 
per light per annum, the agreement to take effect at the expiration 
of the present contract with the city, September 1, 1908. The pres- 
ent rate charged by the United Electric Company is $95 a light. 
The communication further stated that the company would fur- 
nish thirty-two-candle-power incandescent street lamps at $16 per 
light per annum, and all public building lights at five cents per 
kilowatt-hour. 
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TELEPHONE AND TELEGRAPH. 
WATERVILLE, ME.—The New England Telephone and Tele- 
graph Company is rebuilding its line between Waterville and 
Augusta. 


SLEEPY EYE, MINN.—The telephone exchange at Sleepy Eye 
is being replaced by the Minnesota Central Telephone Company 
with a common-battery system and cable distribution. 


LYNNVILLE, TENN.—The Cumberland Telephone and Tele- 
graph Company is now engaged in putting in a new exchange at 
Campbellsville, several miles west of Lynnville, which is to be com- 
pleted by January 1. 


RULO, NEB.—The Southwest Nebraska Telephone Company has 
completed its new copper long-distance toll line, and now has direct 
connection to all points in Nebraska and with St. Joseph, Kansas 
City, Atchison and Topeka. 


COLD SPRINGS, MINN.—A new exchange, with cable distribu- 
tion, has recently been opened at Cold Springs. Fifty subscribers 
have already been connected by metallic circuits by the Minnesota 
Central Telephone Company. 


LAMBERTON, MINN.—The Minnesota Central Exchange has 
been rebuilt, all subscribers being put on metallic circuits. The 
overhead wires have been replaced by cable distribution. Seventy- 
five new rural subscribers have been connected. 


WAYNESBURG, PA.—The council has granted a franchise to 
the Greene County Telephone Company permitting the erection of 
poles and wires on the borough streets. This company is closely 
affiliated with the Pittsburg & Allegheny Company. 


COLUSA, CAL.—The Home Telephone Company, financed by 
local capital, will commence construction work at an early date. 
Material has already commenced to arrive, and when the system 
is completed will be equipped with the latest telephones. The com- 
pany has obtained Glenn and Colusa county franchises. 


ST. LOUIS, MO.—The Bell Telephone Company has begun the 
erection of an exchange building at the corner of St. Louis avenue 
and King’s highway, to cost about $60,000. The building is to 
occupy a lot thirty-five by 107 feet, will be constructed of brick 
and terra-cotta, and be fireproof. It will be three stories high, with 
a deep basement. 


MINNEAPOLIS, MINN.—The Northwestern Telephone Company 
contemplates extensive improvements for the coming year. It is 
intended to give the out-of-town systems throughout the Northwest 
a thorough overhauling, and in Minneapolis a 9,000-line switchboard 
will be installed in the central office. In all, the company’s officials 
say, more than $2,500,000 will be spent in improvements. 


OAKLAND, CAL.—Designs have been completed for the new 
Piedmont district building of the Pacific States Telephone Company, 
and the work of erecting the new exchange will be commenced as 
soon as the contract can be let for the work. As soon as the new 
building is completed the entire service in Piedmont will be han- 
dled from the new exchange and the prefix “Piedmont” will take 
the place of “Oakland” on all the numbers in that district. 


SPOKANE, WASH.—The Rocky Mountain Bell Telephone Com- 
pany is extending its lines. Besides completing the line to Spokane, 
and almost completing the Bonners Ferry composite line, which 
may be used for telegraph and telephone purposes, connecting Coeur 
d’Alene with Iola, Elmira, McArthur, Naples, Moravia and Bonners 
Ferry, it has begun another line to Harrison by way of Fourth of 
July canyon. These improvements are expected to greatly facilitate 
business between these points. The service heretofore has been 
insufficient to meet the demands. 


CLEVELAND, OHIO—Ground will be broken shortly for the 
building of the new “Glen” exchange of the Bell Telephone Com- 
pany. The building will cost complete with its equipment in the 
neighborhood of $150,000. The switchboard will have an ultimate 
capacity of 9,600 lines, supplying service to 15,000 subscribers 
throughout the northeastern section of the city and Collingwood. 
The company’s new “East” exchange will soon be in readiness for 
service and in addition plans for a new “Marlo” to be built at 
Detroit and Highland avenues are being prepared. The completion 
of these new exchanges will give to the company ten modern fire- 
proof buildings and will make its real estate holdings in Cleveland 
foot up very close to a million dollars. 
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NEW INCORPORATIONS. 
PIERRE, S. D.—Pierrepont Telephone Company, Pierrepont, 
Day county. $10,000. 


FRANKFORT, KY.—Shelby County Telephone Company, Shelby 
county. $120,000. 


JEFFERSON CITY, MO.—Columbia Electrical Company, of St. 
Joseph. Increased from $6,000 to $30,000. 


GADSDEN, ALA.—Little River Power Company. $100,000, fully 
paid in. R. A. Mitchell, of Gadsden, president. 


KANKAKEE, ILL.—Champaign & Kankakee Electric Railroad. 
The proposed line to extend from Champaign, IIl., to Chicago 
Heights. $100,000. 


COLUMBUS, OHIO—Stubbs-Mook Electric Company, Cleveland. 
$5,000. Incorporators: M. A. Mook, J. S. Stubbs, M. B. Mook, 
H. J. Baker and D. E. Mook. 


MADISON, WIS.—Milwaukee Western Electric Railway Com- 
pany, Milwaukee. $5,000. Incorporators: George W. Schermuly, 
H. J. Janzer and William Ross. 


HELENA, MONT.—Missoula Light and Water Company. $400,- 
000. Incorporators: A. H. Wethey, W. M. Bickford and J. K. Heslet, 
of Butte, and C. F. McBroom, of Spokane. 


LINCOLN, NEB.—Spring Ranche Telephone Company, Spring 
Ranche, Clay county. $800. Incorporators: W. F. McReynolds, 
L. J. Dana, P. C. O’Brien and William Ashby. 


SOUTH McALESTER, I. T.—The. Chickasha Electric Railway 
Company. $100,000. Officers: Scott Jones, president; W. T. Colsen, 
vice-president; Alger Melton, secretary, and C. L. Greer, treasurer. 


COLUMBIA, S. C.—Suburban Transit Company. To build a 
number of suburban lines to the outskirts of Columbia. $5,000. 
Officers: Julius H. Walker, president; J. S. Moore, vice-president, 
and Bruce W. Ravenel, secretary and treasurer. 


COLUMBUS, OHIO—Cleveland, Alliance & Mahoning Railroad. 
To be built from Cleveland to a connection with the Stark electric 
railway at Alliance, with an east and west line extending to a con- 
nection with the Mahoning and Shenango lines into Youngstown. 
$10,000, to be increased. 


AUGUSTA, ME.—Alabama Interstate Power Company. Organ- 
ized at Portland for the purpose of developing the power of rivers, 
lakes and streams, or other bodies of water. $3,000,000. Officers: 
president, James E. Manter, of Portland; treasurer, Clarence E. 
Eaton, of Portland. 


ALBANY, N. Y.—The Fenimore Electric Light Company, of 
Sandy Hill. To carry on operations in the village of Sandy Hill, 
Washington county, and the town of Moreau, Saratoga county. 
$10,000. Directors for the first year: James F. Bush, William H. 
Donaldson and Erskine C. Rogers, of Sandy Hill. 


RICHMOND, VA.—Lorton Telephone Company, of Lorton, Fair- 
fax county. To run a telephone line 100 miles long in the counties 
of Prince William, Fairfax and Alexandria. Capital to be between 
$1,000 and $50,000. Incorporators: Howe Totten, president; D. 
Morgan, William R. Ward, F. H. Elmore and B. O. Holt, all of Fair- 
fax county, Va. 


PROSSER, WASH.—Prosser Traction Company. To build and 
operate an electric railway through the streets of Prosser and an 
interurban line to the proposed North Coast railway station, a mile 
and a half across the river, northward to Euclid, seven miles north- 
west, and eventually to the Columbia river on the east. $150,000. 
Incorporators: Frederick Finn, J. W. Callicotte, G. A. Todd, George 
E. Boomer and F. A. Jenne. 


RICHMOND, VA.—The Richmond & Henrico Railway Company, 
Richmond. To purchase the Citizens’ Rapid Transit Company, a 
corporation chartered under the laws of Virginia, for the construc- 
tion, maintenance and operation of a street railway and viaduct 
in the city of Richmond, under an ordinance of the city of Richmond, 
approved March 10, 1902. $10,000. Incorporators: W. S. Forbes, 
president; W. F. Jenkins, vice-president; W. P. Forbes, John C. 
Hagan, secretary and treasurer, respectively; S. L. Kelley, John J. 
Blake, Edward L. Ryan, all of Richmond. 
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ELECTRIC RAILWAYS. 


NEWARK, OHIO—The franchise of the.Newark, Utica & Mount 
Vernon Electric road has been granted by the county commissioners. 
It is for twenty-five years. 


PALMER, MASS.—Good progress is being made on the electric 
railroad between Palmer and Fiskdaie. Rails have been laid from 
the Monson line at Tennyville to Fentonville, and a long section 
on the eastern end has been built. 


MIDDLEPORT, N. Y.—Work has been stopped on the trolley line 
of the Buffalo, Lockport & Rochester Railway Company between 
Middleport and Lockport, and will not be resumed until March, due 
to the company’s inability to keep men during the winter. 


CHESTER, S. C.—Chester has granted a franchise to a north- 
ern company to begin the construction of a street railway. Lines 
will be run through the principal streets of the town, which is 
located on the Southern Railway, midway between Chester and 
Columbia. 


STATESVILLE, N. C.—The street railway franchise asked for 
some time ago by L. C. Wagner, Isidore Wailace and D. F. Jenkins, 
of Statesville, has been amended and granted by the board of alder- 
men of that town. The limit of the franchise is three years from 
next January. 


NEW HAVEN, CT.—At the annual meeting of the Berkshire 
Street Railway Company at Pittsfield, Mass., the following were 
elected directors: C. S. Mellen, C. F. Brooker, D. Newton Barney, 
William Skinner, Robert W. Taft, Nathaniel Thayer, Edwin Milner, 
R. D. Gillett and H. W. Ely. 


HUNTSVILLE, ALA.—A new electric car system is in prospect 
at Huntsville. The backers of the project are eastern capitaiists. 
It is understood that a franchise will soon be asked for, and 
that streets not used by the Huntsville Railway, Light and Power 
Company will be used by the system. The new company, it is said, 
proposes to develop the city. 


WALLA WALLA, WASH.—The Walla Walla Valiey Traction 
Company, which is building the Walla Walla street-car system, now 
has its suburban line to Freewater and Milton built to State Line, 
which is about half the distance to Freewater. A temporary bridge 
has been constructed across Walla Walla river, and the work of 
laying the track is progressing rapidly. 


OSSINING, N. Y.—Ground has been broken for the new street 
railway system of the Hudson River & Eastern Traction Company, 
which recently obtained a franchise in Ossining. Mr. Stratton’s 
company is capitalized for $2,000,000. Eventually it will connect 
Peekskill, Ossining and other Hudson river towns with White 
Plains by means of a line to Sherman Park, where it will form a 
feeder to the Harlem Railroad. 


CANON CITY, COL.—Frank D. Heath, president of the Great 
Western Coal Company, whose principal offices are in Canon City, 
has purchased from F. S. Granger all his interest in the Canon City 
& Royal Gorge Interurban Electric Railway Company for $25,000. 
The deed conveys to the purchaser the right of way, franchises 
and all other property of the company, the value of which it is 
difficult to estimate, although it is believed to be largely in excess 
of the price paid by Mr. Heath. 


MILWAUKEE, WIS.—The Milwaukee Western Electric Railway 
Company, another corporation which is to seek entrance to Mil- 
waukee and build a suburban line, has been incorporated by G. W. 
Schermuly, of Chicago; H. J. Janzer, of Philadelphia, and William 
Ross, of the Milwaukee Engineering Company. The company pro- 
poses to make no application for admission to the city before it 
has begun construction work upon the suburban line. It is pro- 
posed to run the line to Wauwatosa, Hartland, Pewaukee, Ocono- 
mowoc, Ashippon, Hustisford, Juneau and Beaver Dam. 


PENNSBURG, PA.—The upper Perkiomen valley is to have 
electric railway facilities. The interests controlling the Schuyl- 


kill Valley Traction Company have organized the Lederachsville & 
Pennsburg Electric Railway Company, and will build a road con- 
necting at Lederachsville with the line now under construction from 
Trooper to Souderton. 


The latter will connect at Trooper with 
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the Schuylkill valley road from Chestnut Hill through Norristown 
to Pottstown. From Lederachsville the new road will run through 
Sumneytown, Greenlane, Red Hill, Pennsburg and East Greenville 
to Palm. 


YOUNGSTOWN, OHIO—The newly incorporated Cleveland, Alli- 
ance & Mahoning Valley Electric Railway Company has closed a 
deal for the purchase of the old line of the Baltimore & Ohio Rail- 
road between Ravenna and Newton Falls. It is said that the prop- 
erty was obtained at a low price. From Newton Falls the line ex- 
tends to Leavittsburg, where inter-traffic arrangements will be made 
to cover Warren and Youngstown. The track between Ravenna 
and Newton Falls was never torn up by the Baltimore & Ohio com- 
pany, which operates a few local trains over it daily, and much of 
the proposed new electric line therefore is already built. 


WAXAHACHIE, TEX.—At an adjourned meeting of the city 
council the Central Texas Traction Company, of Dallas, was granted 
a franchise to build, maintain and operate an interurban railway 
system over the streets of Waxahachie. The company has ninety 
days from the passage of the ordinance to accept it. A forfeiture 
clause requires the road to be completed within two years after the 
acceptance of the ordinance. J. F. Strickland, of Dallas, is presi- 
dent of the company. It is the purpose to build an interurban line 
from Dallas to Waxahachie and thence on to Ennis. It is also 
understood that Stone & Webster are having a survey made from 
Dallas to Waxahachie. They will probably ask for a franchise at 
an early date. 


VALLEJO, CAL.—Another interurban electric railroad project 
has been incorporated in Solano county. The new company is 
known as the Vallejo & Northern Electric Railroad, and announces 
its intention of building a road seventy miles long from tidewater 
at Vallejo to Napa Junction, through the American canyon to Cor- 
deiia and to Vacaville and Dixon, and thence on to Winters, where 
it will have its terminal. A branch road is to run into Suisun and 
Fairfield. Melville Dozier, of Oakland, is the principal projector of 
the new road and has been surveying and buying rights of way for 
the road for the past several months. The other incorporators are 
T. T. Gregory, George Lackie, John C. Veitch and Francis Kinsey. 
The company is incorporated for $2,500,000, of which $70,000 is 
paid in. 

TROY, N. Y.—At a meeting held in former Governor Black’s 
office recently the Troy, Rensselaer & Pittsfield Company, having 
a charter for a proposed electric road between Troy and Pittsfield, 
Mass., changed hands. It is the intention to make connection at 
the Massachusetts line with the Pittsfield trolley system. The 
officers of the purchasing company are: president, A. W. Paige, of 
Bridgeport, Ct.; vice-president, W. H. Sterling, of Brooklyn, N. Y.; 
secretary, Alexander McKeogh, of New York; treasurer, H. L. Mer- 
ritt, of Montclair, N. J. The charter for this road was obtained 
several years ago and has existed simply on paper. It was said by 
one of the directors that $58,000 was paid by the new people, who 
are now in control of the Albany & Hudson Railway, which will be 
one of the principal factors in furnishing the route. 


WASHINGTON, D. C.—The Sandy Spring Railway Company 
has announced its general plans for the construction of an elec- 
tric railroad from Chevy Chase Lake to Ellicott City, Md. This 
company was chartered by the Maryland legislature at its last 
session, and it is understood to have made subscriptions to the stock 
of the company sufficient to start the building of the road. The 
line, if built, will connect with the Capital Traction Company’s 
lines in Washington, and with the United Railways lines in Balti- 
more, at Ellicott City, making a continuous passage by trolley from 
one city to the other. The route of the proposed railroad passes 
through Kensington, Sandy Spring and Ashton and near Wheaton, 
Norbeck, Olney, in Montgomery County, also near Highland, Clarks- 
ville, St. Charles College, and the Frederick turnpike, in Howard 
County. The company now announces the sale of $500,000 in bonds 
to provide a portion of the funds for building and operating the 
line until it is on a paying basis. The officers and directors of 
the company are: Charles F. Brooke, president, Sandy Spring, Md.; 
B. H. Warner, vice-president, Washington, D. C.; Allan Farquhar, 
treasurer, Sandy Spring, Md.; R. H. Phillips, secretary and mana- 
ger, Washington, D. C.; Spencer C. Jones, Rockville, Md.; Harold 
Hading, Ellicott City, Md.; Gist Blair, Silver Spring, Md.; Walter 
A. Johnson, Kensington, Md., and W. C. Robinson, Baltimore, Md. 











December 15, 1906 


INDUSTRIAL ITEMS. 
THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., in bul- 
letin No. 1506 describes and illustrates a new line of electric hoists 


THE H. W. JOHNS-MANVILLE COMPANY, New York city, 
announces that owing to the increase of business in the city and 
vicinity of Baltimore, Md., a branch office has been opened at No. 
315 Equitable Building, Baltimore. This office will be in charge of 
W. F. Baird, formerly connected with the Philadelphia branch of 
the company. 


Cc. J. TOERRING COMPANY, Philadelphia, Pa., is now well 
established in its new factory at Twenty-first and Toronto streets. 
Cc. J. Toerring, president of this company, advises that the com- 
pany’s business has greatly increased since its removal, and that 
never in its history has it had such a large number of orders on 
hand as at the present moment. 


THE PHILADELPHIA STORAGE BATTERY COMPANY, Phila- 
delphia, is now manufacturing storage batteries for commercial and 
pleasure vehicles, with factory and offices at Emerald and Tioga 
streets. Frank S. Marr, president of the company, was for many 
years president of the Helios Manufacturing Company, manufac- 
turers of storage batteries and arc lamps. E. Earle Everett, super- 
intendent, was formerly with the General Vehicle Company, and is 
a practical battery man. Edward Davis, treasurer, was formerly 
vice-president of the United Telephone Company. 


THE BLAKE SIGNAL AND MANUFACTURING COMPANY, 
246 Summer street, Boston, Mass., announces that last month it 
signed contracts for its signals with various railroads in the East 
and Middle West amounting to over $12,000. The interurban roads 
using a telephone system of train despatching are beginning to 
realize what a valuable supplement the Blake signals may be to 
their telephone systems. This system of signals enables the des- 
patcher to stop a car at any telephone point for orders, saving 
much time and also adding to the safety of operation. 

THE CHASE-SHAWMUT COMPANY, Newburyport, Mass., an- 
nounces that the claim has been made recently that it is using 
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tubing made of asphaltum paper in its enclosed tubes, rather than 
fibre, as advertised by the company. Samples of this tubing have 
recently been sent to an analytical chemist in Boston, who, after 
exhaustive tests on these samples and on fuses of the company’s 
manufacture bought in the open market, reports that the tubing is 
vulcanized fibre of good quality. The Chase-SShawmut Company 
announces that it will be pleased to furnish copies of these reports 
to any one who is interested. 


J. ALLEN HAINES, INCORPORATED, 324 Dearborn street, Chi- 
cago, Ill., is now an organization conducted as a western branch 
for the following concerns: American Electrical Heater Company, 
manufacturers of electrical heating apparatus; Wire and Telephone 
Company of America, manufacturers of “Romeid” interior tele- 
phone wire, rubber-covered wires, magnet wire, bare copper wire, 
etc.; Stanley & Patterson, Incorporated, manufacturers of bells, 
annunciators and electrical specialties; Clifton Manufacturing Com- 
pany, manufacturers of tapes, compounds and conduits; Electric 
Cable Company, manufacturers of insulated wires and cables and 
insulating compounds; Bishop Gutta-Percha Company, manufac- 
turers of rubber and lead-covered wires and cables of every descrip- 
tion; Dayton Electrical Manufacturing Company, manufacturers of 
ignition apparatus, storage batteries and generators. 


THE D & W FUSE COMPANY, Providence, R. I., has published 
a new catalogue devoted to its non-arcing fuses and safety devices 
for lighting, heating, power, railway, signal, telephone and tele- 
graph circuits. The design and construction of these devices are 
taken up in detail, and a chapter of instructions given in the fore- 
part of the book. The devices are illustrated and price lists for 
different capacities given. There are twenty-one pages devoted to 
plates giving dimensions and capacities of various fuses, cutouts 
and terminals. These plates are very useful to designers and con- 
tractors in making up specifications for and laying out switch- 
boards and switch panels. The book forms, on the whole, a very 
instructive and interesting contribution to the literature of safety 
devices. The company will be pleased to send this catalogue, which 
is designated as No. 12, to any one interested upon request. 


Reeord of Electrical Patents. 





Week of December 4. 


837,277. ELECTRIC FURNACE. Kristian Birkeland and Samuel 
Eyde, Christiania, Norway. Filed November 10, 1904. The 
electric arc is dispersed by a magnetic field. 


837,296. ELECTRIC WELDING APPARATUS. Weston M. Fulton 
and John S. Brown, Knoxville, Tenn., assignors to the Fulton 
Company, Knoxville, Tenn. The work is passed between re- 
volvable electrodes. 


837,304. ATTACHMENT FOR MOUTHPIECES OF TELEPHONE 
TRANSMITTERS. Joseph G. Kitchell, New York, N. Y. Filed 


November 21, 1905. The mouthpiece is surrounded by a cup 
providing a dead-air space. 

837,349. PENDANT OR LIKE SUPPORT FOR ELECTRIC LAMPS. 
Hubert C. Smith, Erdington, near Birmingham, England. Filed 
May 12, 1906. Adjustable supporting cords are attached to the 
reflector. 

837,369. ELECTROPNEUMATIC BRAKE. Edward A. Wright, 
Edgewood Park, and Walter V. Turner, Wilkinsburg, Pa., as- 
signors to the Westinghouse Air Brake Company, Pittsburg, Pa. 
Filed March 20, 1905. An electrical method for controlling the 
valves of a pneumatic-brake system. 


837,396. ELECTRIC CONTROLLING SYSTEM. Urias J. Fry, Mil- 
waukee, Wis., assignor of one-half to George M. Basford, Mount 
Vernon, N. Y. Filed April 9, 1906. An electrical railway-sig- 
naling system. 


837,411. REGULATING DEVICE FOR ELECTRIC METERS. 
Robert C. Lanphier, Springfield, I1l., assignor to Sangamo Elec- 
tric Company, Springfield, Ill. Filed December 13, 1905. An 
adjustable air-gap is provided in the main magnetic circuit. 


837,413. TELEGRAPH TRANSMITTER. Charles W. Leiser; Salt 
Lake City, Utah. Filed August 30, 1905. A transmitter with a 
laterally oscillating lever. 


837,425. COMMUTATOR. Stanley S. Seyfert, South Bethlehem, 
Pa., assignor of one-half to William S. Franklin, South Bethle- 
hem, Pa. Filed February 20, 1905. Inductors are introduced 
into the armature leads in such a way that they neutralize one 
another except during the period of commutation, 


837,440. RECEIVING DEVICE FOR BOND-DETECTORS. Harris 
A. Watson, Sylvania, Ohio. Filed April 13, 1905. An induction 
coil is placed around the body of the telephone receiver. 


837,457. TELEPHONE TRANSMITTER. Fred W. Fahrenfeld, 
Rochester, N. Y., assignor to the Simplex Telephone Equip- 
ment Company, Rochester, N. Y. Filed August 31, 1905. Means 
are provided on the bridge for attaching the conductors. 


837,469. TELEPHONE RECEIVER. Stephen C. Houghton, Syra- 
cuse, N. Y., assignor to the Wire and Telephone Company of 
America. Filed February 18, 1905. The heel of a permanent 
magnet of the horseshoe type is embraced by a support. 


837,470. HAND TELEPHONE. Stephen C. Houghton and Frank 
M. Potter, Jr.. Syracuse, N. Y., assignors to the Wire and Tele- 
phone Company of America. Filed October 5, 1905. The tele- 
phone receiver contains a pair of electromagnets attached to 
the upwardly extending arm of a permanent magnet. 


837,498. INDICATING ELECTRIC-SWITCH COVER. Charles G. 
Perkins, Hartford, Ct., assignor to the Perkins Corporation, 
Hartford, Ct. Filed January 26, 1906. The metallic shell and 
insulating lining are perforated by a central opening only. 


837,512. ELECTRIC HOSE SIGNALING APPARATUS. William 
G. Seeley, Brookline, Mass. Filed November 27, 1905. A pair 
of electrical conductors is woven into the hose. 


837,522. AUTOMATIC APPARATUS FOR CONTROLLING AND 
OPERATING THE POINTS OF ELECTRIC RAILWAYS AND 
TRAMWAYS. William H. Turner, Rowland E. Dixon and 
Thomas B. Stewart, Leeds, England. Filed July 27, 1906. 
The switches are thrown automatically by current taken from 
the trolley wire. 


837,534. TELEPHONE APPARATUS. Garrison Barcock, Rochester, 
N. Y., assignor to the Simplex Telephone Equipment Company, 
Rochester, N. Y., a corporation of New York. Filed August 31, 
1905. A switch is provided on the receiver.- 

837,567. SECONDARY-BAY TERY PLATE. Frank C. Hood, Phila- 
delphia, Pa., assignor to John D. Allen, Philadelphia, Pa, Filed 
February 20, 1906, A grid of corrugated lead tape, 








metallic guard ring to be attached to a retransmitter. 


837,599. TEST CLAMP. John H. Williams, East Cleveland, Ohio. 
Filed March 8, 1906. A clamp with a point for piercing the 
insulation. 


837,616. WIRELESS-TELEGRAPH SYSTEM. Henry H. C. Dun- 
woody, Washington, D. C. Filed March 238, 1906. The receiv- 
ing device consists of carbon and silicon. 
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837,411.—REGULATING DEVICE FoR ELECTRIC METERS. 





837,634. ELECTRIC SWITCH. George P. McDonnell, St. Louis, 
Mo., assignor to American Electric Company, East Orange, 
N. J. Filed November 9, 1905. A slotted rotary disc is pro- 


vided with a segmental block mounted in the slot upon which 
a brush rests. 


837,635. BELL-RINGING CIRCUIT. George P. McDonnell, St. 
Louis, Mo., assignor to American Electric Company, East 
Orange, N. J. Filed November 20, 1905. A bell circuit is 
shunted across a portion of a resistance. 


837,636. BELL-RINGING CIRCUIT. George P. 
Louis, Mo., assignor to American Electric Company, East 
Orange, N. J. Filed December 28, 1905. A method of reducing 
the voltage of a system for ringing the bells. 

837,688. LAMP SOCKET. William H. Nichols, Bennington, Vt., 
assignor of one-half to Elmer Ellsworth Larrabee, Bennington, 
Vt. Filed September 23, 1905. A key socket. 

837,654. FINISHING OR GUARD RING FOR ELECTRIC CON- 
DUITS. Albert I. Appleton, Chicago, Ill. Filed June 26, 1905. 
A rounded guard ring screwed on the conduit. 

837,670. ELECTRIC SIGNAL. Harold W. Eden, Detroit, 
assignor to P. R. Manufacturing Company, Detroit, Mich. 
February 5, 1906. The bell hammer is carried on a pivot. 

837,671. FRAME FOR ELECTRIC BELLS. Harold W. Eden, De- 
troit, Mich., assignor to P. R. Manufacturing Company, Detroit, 
Mich. Filed February 5, 1906. The magnet support is pro- 
vided with a number of layers of insulating material. 

837,672. ELECTRIC BELL. Harold W. Eden, Detroit, Mich., as- 
signor to P. R. Manufacturing Company, Detroit, Mich. Filed 
December 26, 1905. The bell hammer is held in insulated bear- 
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837,425.—COMMUTATOR. 
337,673. ELECTRIC SIGNAL BELL. Harold W. Eden, Detroit, 


Mich., assignor to P. R. Manufacturing Company, Detroit, Mich. 
Filed December 26, 1905. The hammer is shunted by a re- 
sistance. 

837,674. ELECTRIC SIGNAL. Harold W. Eden, Detroit, Mich., as- 
signor to P. R. Manufacturing Company, Detroit, Mich. Filed 
December 26, 1905. The current is broken by a compound 
lever action. 

837,675. ELECTRICALLY ACTUATED SIGNAL BELL. Harold 
W. Eden, Detroit, Mich., assignor to P. R. Manufacturing Com- 
pany, Detroit, Mich. Filed July 18, 1906. A method of attach- 
ing and insulating the current-carrying post. 

837,682. PROCESS OF IMPROVING THE MAGNETIC QUALI- 

TIES OF IRON-SILICON-MANGANESE ALLOYS. Robert 

A. Hadfield, Sheffield, England. Filed August 21, 1906. An 

iron-silicon-manganese alloy, low in carbon, is heated to a 

temperature above its critical point and cooled. 
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837,594. TELEPHONE-MOUTHPIECE SAFETY GUARD. Edward 
Stempel, San Francisco, Cal. Filed October 20, 1905. <A 
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837,698. GROUND CONNECTION FOR TELEPHONE WIRES. 
Charles Lanz, Knoxville, Pa. Filed October 10, 1905. The 
ground wire is coiled around a rod to which it is sweated. 


837,701. ELECTRIC MOTOR. David Mendelson, Brooklyn, N. Y. 
Filed March 24, 1906. An oscillating motor for signal pur- 
poses. 


837,749. INSULATOR. Louis Steinberger, New York, N. Y. Filed 
December 11, 1905. A metallic member imbedded in insulating 
material provides a point of attachment for the conductor. 


837,771. SELF-RESTORING TROLLEY. James T. Andrew, Mont- 
gomery, Ala. Filed September 7, 1905. A helically grooved 
drum returns the wire to the wheel. 














$37,469.—TELEPHONE RECEIVER. 


837,773. CLEANING STORAGE BATTERIES. Jonas W. Ayls- 
worth, East Orange, N. J., assignor to Edison Storage Battery 
Company, Orange, N. J. Filed September 8, 1904. The surfaces 
of an alkaline battery are subjected to a hot, weak alkaline 
solution. 


837,886. TROLLEY HEAD FOR ELECTRICAL TRAMWAY SYS- 
TEMS. Garnet B. Holmes and Arthur D. Allen, Wellington, 
New Zealand. Filed March 26, 1906. A swivelling trolley head. 


837,853. ALTERNATING-CURRENT MAGNETIC APPARATUS. 
David Larson, Yonkers, N. Y. Filed November 15, 1905. The 
pressure of a friction brake is controlled by an electromagnet. 


837,854. ALTERNATING-CURRENT MAGNETIC APPARATUS. 
David Larson, Yonkers, N. Y. Filed November 22, 1905. A 
friction brake controlled by a simple electric motor. 


837,857. RAILROAD SIGNAL. Ernest C. Lombard, Peoria, III. 
Filed September 22, 1906. An electromagnetic railway-signal 
system for automatically placing torpedoes. 


837,889. MEANS FOR COMMUTATING MOTOR AND OTHER 
ELECTRIC CURRENTS. Stanley S. Seyfert, South Bethlehem, 
Pa., assignor of one-half to William H. Jacobs, South Bethle- 
hem, Pa. Filed February 6, 1904. Independent windings on 
an armature are connected to a pair of brushes through an 
inductance for reducing the short-circuit current. 


837,894. TELEPHONE SYSTEM. Johan A. Avén, Stockholm, 
Sweden, assignor to Deutsche Telephonwerke R. Stock & Com- 
pany G. M. B. H., Berlin, Germany. Filed August 22, 1905. A 
system enabling a number of operators to have access to the 
same trunk line. 





837,749.—INSULATOR. 


837,897. CONNECTOR FOR STORAGE BATTERIES. Absolam F. 
Clark, Philadelphia, Pa., assignor, by mesne assignments, to 
William J. McGonigle, Philadelphia, Pa. Filed May 12, 1903. 
Renewed September 11, 1905. The connector is protected by a 
lead covering. 


837,901. WIRELESS TELEGRAPHY. Lee De Forest, New York, 
N. Y. Filed February 14, 1906. A vacuum receiver, one elec- 
trode of which is mercury. 


837,903. INSULATED RAIL JOINT. Marquis D. Hanlon, Wilkins- 
burg, Pa. Filed April 4, 1906. A method of insulating rail 
joints. 











